


SCIENCE 





EpITORIAL CoMMITTEE: S. NEWcoMsB, Mathematics; R. 8S. WoopWARD, Mechanics; E. C. PICKERING, 
Astronomy; T. C. MENDENHALL, Physics; R. H. THuRsTon, Engineering; IRA REMSEN, Chemistry; 
J. Le Conte, Geology; W. M. Davis, Physiography; HENRY F. OsBoRN, Paleontology ; W. K. 
Brooks, C. HART MERRIAM, Zoology; 8. H. ScupDER, Entomology; C. E. Brssry, N. L. 
BRITTON, Botany; C. S. Minot, Embryology, Histology; H. P. Bowpitcnu, Physiology; 

J. S. Brntines, Hygiene; J. MCKEEN CATTELL, Psychology; DANIEL G. BRIN- 

TON, J. W. POWELL, Anthropology. 








FRIDAY, JULY 14, 1899. 











CONTENTS: 


The Structure of Protoplasm: PRoressor E. B. 
WIEBON, coccscecccscvwccsvecvcce csv scestocccnsccesccesesees 33 


Pictures in Three Dimensions: C. LADD FRANK- 
CRUE. <nntduedlnetaaniaititin antidbadiastetinneccuiedmanen 45 


The International Catalogue of Scientific Litera- 
ture :— 





Botany : PROFESSOR CHARLES E, BESSEY....... 46 
Anthropology: Dr. W J MCGEE.............. ...++- 48 
The Royal Society of Canada: Dr. HENRY M. 


pT AGA Sop nk (a ENE eS Oey Se aS 50 


Scientifie Books :— 
Edinger’s Anatomy of the Central Nervous Sys- 
tem: PRESIDENT C. L. HERRICK. Moses on 
the Character of Crystals: Dr. A. 8. EAKLE. 
Evans’s Algebra for Schools: Dr. C. J. KEYSER. 
Dearborn on the Emotion of Joy: UtRAM M. 
STANLEY. Books Received...........:cccsceseeeevees 


Scientific Journals and Articles, .......0..0-ceeeeeeveevees 


or ol 
oO wv 


Discussion and Correspondence :— 
The U. 8S. Naval Observatory: PROFESSOR 
A. HALL, JR. Cerebral Light Again: PROFES- 
SOR JOSEPH LE Conte. Pot-hole vs. Remolino : 
CROAR: TE, TREMEIEY,. cccscovcscceces cceccocsscccessees 57 


Astronomical Notes :— 
Proper Motion; Fundamental Star Catalogue ; 
Parallax of the Andromeda Nebula ; A Hyperbolic 
Comet Orbit: PROFESSOR WINSLOW UPTON... 58 


Recent Progress in the Examination of Foods and 


Drugs :— 

Medicinal Plants; Medicinal Principles: Dr, 

TEBURY TEDABIER q.. 6 cveisicessscccccssccccsccccescsese 59 
The Decennial of Clark University..............6.00000005 61 
Professor Beecher’s Gift to Yale University............ 61 
Proposed Inseriptions for the Statue of Darwin........ 61 
Scientific Notes and News.. ........scssseccecsssesscecseees 62 
University and Educational News............:+00+0+0++++ 64 


MSS. intended for publication and books, etc., intended 
for review should be sent to the responsibie editor, Profes- 
sor J. McKeen Cattell, Garrison-on-Hudson N. Y. 





THE STRUCTURE OF PROTOPLASM.* 

Ir would be superfluous to dwell in this 
place on the deep and enduring interest 
that attaches to the microscopical study of 
protoplasm. Since the time when the 
studies of Cohn and Schultze led to the 
general recognition of protoplasm as the 
material substratum of vital activity—a 
conclusion so eloquently set forth by Hux- 
ley in his celebrated essay on the physical 
basis of life—this interest has continually 
increased, as we have come to see even 
more clearly that all biological phenomena 
are directly or indirectly traceable to the 
effects of protoplasmic activity, for we have 
thus been impelled to seek for an under- 
standing of that activity in the morpholog- 
ical structure of protoplasm, as revealed by 
the microscope. It is small wonder that to 
this quest some of the ablest of modern 
biologists have devoted their best energies. 
And yet, if we take account of the actual 


* This lecture is printed by permission of Professor 
C.O. Whitman, Director of the Biological Laboratory 
at Wood’s Holl, and Messrs. Ginn & Co., the publish- 
ers of ‘ Biological Lectures delivered at the Marine 
Biological Laboratory, 1889-99,’ in which it will ap- 
pear. A more adequately illustrated special paper on 
the subject, containing more specific references to the 
literature, is now in press. It should be borne in 
mind that such delicate textures as those seen in the 
protoplasm of living cells cannot be properly illus- 
trated by black and white figures. The accompany- 
ing text figures, though copied as accurately as pos- 
sible from the original drawings, are of necessity 
relatively rude and schematic. 
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knowledge gained, we cannot repress a cer- 
tain sense of disappointment, partly that 
microscopical research should have fallen 
so far short of giving the insight for which 
we had hoped, but still more because of the 
failure of the best observers to reach any 
unanimity in the interpretation of what is 
actually visible under the microscope. In 
any consideration of the general subject, 
therefore, it is well to keep clearly in view 
the fact that such disagreement exists, and 
that we are not yet in a position to justify 
any very certain or far-reaching conclu- 
sions. 

I would like, at the outset, to express the 
opinion that, if we except certain highly 
specialized structures, the hope of finding 
in visible protoplasmic structure any ap- 
proach to an understanding of its physio- 
logical activity is growing more, instead of 
less, remote, and is giving way to a convic- 
tion that the way of progress lies rather in 
an appeal to the ultra-microscopical proto- 
plasmic organization and to the chemical 
processes through which this is expressed. 
Nevertheless, it is of very great importance 
to arrive at definite conclusions regarding 
the visible morphology of protoplasm, not 
only because of its intimate connection with 
all the problems of cell-morphology, but 
also in order to find the right framework, 
as it were, for our physiological conceptions, 
and thus to gain suggestions for further 
physiological and chemical inquiry. And 
this must be my excuse for reviewing a 
subject which is still so largely obscured 
by doubt, and of which the outcome gives, 
after all, so little satisfaction. 

It is especially important in this field of 
biological inquiry to distinguish clearly be- 
tween theory and observed fact, for theories 
of protoplasmic structure have always far 
outrun the actual achievements of observa- 
tion. From the time of Briicke (one of the 
first to insist that protoplasm must possess 
a far more complicated organization than 
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that visible under the microscope) specu- 
lation has gone steadily forward, to reach, 
perhaps, its most elaborate expression in 
Weismann’s interesting, but unconvincing, 
work on the germ-plasm—an elaborate 
speculative system built out of hypotheses 
which, for the most part, float in the air 
without visible means of support. We 
need not consider this side of the subject 
in extenso, but I will ask attention, for a 
moment, to what is the most characteristic 
and, to the morphologist, the most interest- 
ing point in these speculations, namely, the 
doctrine of genetic continuity as applied 
to the corpuscular, or micellar, theory of 
protoplasm. Weare all familiar with the 
successive steps by which that doctrine 
gradually developed. Harvey’s celebrated 
formula, ex ove omnia—or, as usually quoted, 
omne vivum ex ovo— took with Redi the far 
more philosophical form, omne vivum e vivo, 
thus expressing a truth which forms the very 
foundation of all biological teaching at the 
present day. The development of the cell- 
theory, long afterwards, enabled Virchow 
to pronounce the more specific aphorism, 
omnis cellula e cellula (1855), a statement 
involving the highly interesting conclusion 
that protoplasm is never formed de novo, 
but always arises from or through the ac- 
tivity of preéxisting protoplasm differenti- 
ated into the form of a cell. Still later a 
like conclusion was reached with respect to 
at least one of the structural components 
of the cell, namely, the nucleus, and the 
work especially of Flemming and Stras- 
burger justified the saying, omnis nucleus e 
nucleo. Not long afterwards, the researches 
of Schmitz, Schimper and others showed 
that in plant cells some, if not all, forms 
of plastids (for example, the chlorophyll- 
bodies) likewise arise by the division of 
preexisting bodies of the same kind. Thus 
the law of genetic continuity was gradually 
extended downwards from the grosser and 
more obvious characters of the organism 
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into the finer details of its structural ele- 
ments. Genetic continuity, the origin of 
like from like, may now safely be regarded 
as a demonstrated fact in the case of all 
existing organisms and of all cells; it hardly 
falls short of the same degree of certainty 
as applied to the nucleus; it is probable in 
the case of various forms of plastids in 
plant cells; while the centrosome is now 
being weighed in the balance with the evi- 
dence for the moment apparently accumu- 
lating on the negative side. 

Up to this point we have been dealing 
with matters of observed fact. The next 
and final step was, however, taken in the 
region of pure speculation, which had in the 
meantime been at work building upwards 
from hypotheses regarding the basic compo- 
sition of protoplasm. Bricke’s suggestion, 
that the cell might be a congeries of bodies 
more elementary than itself, found a much 
fuller expression in Herbert Spencer’s theory 
of physiological units; but it was Darwin’s 
theory of pangenesis that laid the real basis 
for what followed in the works of De Vries, 
Wiesner, Weismann and Hertwig. The 
common feature in all these later views is 
the conception of protoplasm, not as a 
homogeneous substance or mixture of 
substances, but as made up of a host of 
elementary ultra-microscopical corpuscles 
(‘ pangens,’ ‘ biophores,’ etc. ), specifically 
different, capable of assimilation, growth 
and multiplication, and arising by division 
of preéxisting bodies of like kind. Devel- 
oped as a purely theoretical hypothesis, and 
within somewhat narrower limits by Dar- 
win, this conception was expanded and 
brought into more direct relation with ob- 
served fact, especially by De Vries and 
Wiesner, who showed how the assumption 
of such elementary self-propagating corpus- 
cles at the basis of living matter enabled 
us to bring all the observed phenomena of 
genetic continuity under a common point of 
view. The fundamental hypothesis itself 
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—i.e., the genetic continuity of the ulti- 
mate morphological units —has, however, 
always remained, and still remains, a pure 
assumption, incapable of direct proof or 
disproof; for, with the exception of Alt- 
mann and a few of his followers, all are 
agreed that such elementary corpuscles, if 
they exist, must lie beyond the limits of 
microscopical vision. Altmann, however, 
has sought to identify the elementary units, 
or ‘ bioblasts,’ with the visible protoplasmic 
granules; and, in his writings, the series of 
Latin aphorisms initiated by Redi culmin- 
ates in the saying, omne granulum e gran- 
ulo(!), but this conclusion has not been 
taken very seriously by most other investi- 
gators. 

I have given this very brief sketch of the 
theoretical side of the question merely as an 
introduction, and shall dwell no farther on 
it at this point, since my main purpose is to 
ask attention to the visible, as opposed to 
the hypothetical invisible, structure of 
protoplasm. A subject so vast, displaying 
so great a conflict of opinion, must be very 
briefly treated within the limits of a single 
lecture ; and I shall, therefore, confine the 
discussion in the main to the protoplasm of 
the echinoderm-egg, which is accessible to 
every one, has been made a classical object 
through the studies of such leaders of re- 
search as Flemming, Biitschli and Hertwig, 
and illustrates as clearly, perhaps, as any 
other the various interpretations of proto- - 
plasmic structure that have been given. 

In thin sections of well-preserved ma- 
terial the protoplasm of a star-fish or sea- 
urchin egg gives the appearance, under a 
high power, of a fine meshwork or frame- 
work composed of innumerable - minute 
granules, or microsomes, suspended in a 
clearer, less deeply staining, continuous 
substance (Figs. 1,a,and 4). The spaces 
of the meshwork, which measure from one 
to nearly two microns, are occupied by a 
third substance, clear, homogeneous, and 
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of only slight staining capacity, which has 
often been called the grownd-substance. Dur- 
ing cell-division the meshwork in the 
neighborhood of the dividing nucleus as- 
sumes a radiating appearance, giving rise 
to the so-called asters, or astral systems 
which are typically double, forming the 
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Fia. 1. (a) Protoplasm of the egg of the sea-urchin 
( Toxopneustes ) in section ;(b) protoplasm from a living 
star-fish egg ( Asterias) ; (c) the same in a dying con- 
dition after crushing the egg ; (d) protoplasm from a 
young ovarian egg of the same. (All the figures 
magnified 1,200 diameters. ) 


problems suggested by these appearances 
by a series of questions as follows: 

1. What is the actual structure that gives 
the appearance of a meshwork ? 

2. How faithfully does the preserved 

structure, as seen in sections, reproduce 
that existing in life? 

3. What is the relation of the astral sys- 
tems to it? | 

4. What is the finer structure and origin 
of the meshwork ? 

5. Can this structure be taken as typ- 
ical of all protoplasm ; and if not, what is 
its relation to other forms of protoplasmic 
structure? 

After seeking for answers to these queries, 
we may finally inquire how they bear on 
the theoretical views briefly reviewed above. 
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Incidentally, still another interesting ques- 
tion arises, namely: Is it possible to iden- 
tify any one of the three elements in 
question—granules, continuous substance, 
ground-substance—as the living substance 
or protoplasm proper, as distinguished from 
a lifeless metaplasm, and, if so, what are its 
structural relations ? 
: Could we positively an- 
swer all these questions we 
should have taken a long 
step forwards in the study 
of the cell. Far from this, 
however, in point of fact, 
hardly any two observers 
have given exactly the same 
answers to them. Leaving 
aside the earlier views, we 
find in the recent literature 
of the subject two principal 
general views with a num- 
ber of modifications of each. 
The first of these agrees with the early 
view of Klein and Van Beneden, that the 
protoplasm forms a net-work, reticulum, or 
thread-work, composed of branching fibers 
embedded in a homogeneous ground-sub- 
stance which fills the interstices of the net- 
work, and with granules or microsomes 
lying along the course of the threads or at 
the nodes of the network. Many of those 
who adopt this interpretation further agree 
with their predecessors that the astral sys- 
tems formed during cell-division arise di- 
rectly through a rearrangement of the pre- 
existing network, about active centers of 
attractive or other forces, somewhat as iron- 
filings arrange themselves along the radia- 
ting lines of force in a magnetic field—an 
arrangement which bears a remarkably 
close though only superficial resemblance 
to the protoplasmic amphiaster. Boveri 
and some others, however, regard the astral 
system as having no direct relation to the 
preexisting network, believing that the rays 
either arise from a specific substance ( ‘ ar- 
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choplasm ’), distinct both from the general 
network and from the ground-substance, or 
are wholly new formations which, as it 
were, crystallize afresh out of the proto- 
plasmic substance. 

The second view is that of Bitschli, who 
believes it to be applicable to all forms of 
protoplasm, and who has been followed by 
a considerable number of recent investiga- 
tors. Biitschli’s interpretation differs en- 
tirely from the foregoing, the meshwork 
being regarded not as a network, but as an 
appearance resulting from the optical sec- 
tion of ‘alveolar’ or emulsion-structure. 
The spaces of the meshwork are drops of 
liquid occupying spherical spaces, or ‘al- 
veoli’; the ‘ fibers’ are optical sections of 
the thin layers, or lamellae, by which the 
drops, or alveoli, are surrounded. Even 
the astral systems receive the same inter- 
pretation, the astral ‘rays’ and ‘spindle- 
fibers’ being an optical illusion resulting 
from the radial arrangement of the alveoli, 
and hence of the inter-alveolar septa by 
which they are separated. 

The greater number of observers of pro- 
toplasm have given their adherence to one 
or the other of the two widely dissimilar 
views just outlined, though there are oth- 
ers to which we shall return later. Some 
investigators have taken a position inter- 
mediate between these two extremes. Thus 
Reinke has maintained that the cytoplasm 
of the echinoderm-egg is alveolar, as de- 
scribed by Bitschli (though, as will appear 
beyond, he ascribes to this structure a dif- 
ferent physiological interpretation), while 
the astral systems are fibrillar, as held by 
Van Beneden, and arise as new formations 
at the cost of the alveolar walls. More re- 


cently, Strasburger has developed the re- 
lated, but still different, view that the cyto- 
plasm of the cell at large consists of two 
distinct substances, namely, the trophoplasm, 
or general nutritive plasma, which is al- 
veolar, and the kinoplasm, or the substance 
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active in division, which is fibrillar and 
gives rise to astral systems consisting of 
true rays and fibers. 

It is remarkable that the best observers, 
working in many cases at the same object, 
should have reached conclusions so diverse. 
It is obvious, further, that in the face of 
such contradictions it is impossible to give 
any discussion of the subject that is not 
more or less strongly tinged with the per- 
sonal views’of the writer. Such views, by 
whomsoever expressed, can at present have 
no more than a provisional value; and this 
is the last subject on which dogmatism 
should be allowed. It is with full recogni- 
tion of these difficulties that I venture to 
state some of my own conclusions, partly 
because they may serve to explain, in some 
measure, to those who have not specialized 
in this field, how the existing diversity of 
opinion has arisen, partly because they 
have perhaps some bearing on the more 
general questions that were referred to at 
the outset. I shall take up in order the 
questions raised above. 

The Nature of the Meshwork.—Although in 
earlier papers I was inclined to regard the 
meshwork of the echinoderm-egg as a retic- 
ulum, further studies have left no doubt 
whatever, in my opinion, that in the resting 
cell it is in reality an alveolar structure—or, 
as I do not hesitate to call it, an emulsion— 
such as Butschlihasdescribed. I wasfirstled 
to this conclusion through the study of sec- 
tions of the eggs of sea-urchins ( Toxopneustes ) 
and star-fish / Asterias); but whatever doubt 
may have remained was completely dissi- 
pated by the study of the living eggs of 
Asterias (Fig. 1, b), Echinarachnius, Arbacia, 
Ophiura (Fig. 2, a), under high powers. 
All of these eggs give in life essentially the 
same appearance, though no two are exactly 
alike. In all, the protoplasm consists of in- 
numerable closely crowded minute spheres 
suspended in a clear basis. The spheres 
may be called the alveolar spheres, or, more 
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briefly, the alveoli, though, strictly speaking, 
the latter term should designate the cavi- 
ties which the spheres fill. The clear basis 
in which they lie, and which forms the inter- 
alveolar walls, may, with Mrs. Andrews, be 
called the continuous substance. Scattered 
about in the walls are numerous granules, 
or microsomes, far smaller than the alveoli, 
which often give the appearance of an irreg- 
ular network. If now we compare these 
appearances of the living protoplasm with 
those seen in the sections mounted in bal- 
sam we find at first sight very considerable 
differences. More critical study shows, 
however, that the differences are almost 
wholly due to the effect of differential 
staining and to the difference of refractive 
index in the mounting media in the two 
cases. The alveoli of the living protoplasm 
form the spaces of themeshwork. Thelat- 
ter consists of the continuous substance with 
the granules suspended in it. In the sec- 
tion what especially strikes the eye is the 
meshwork ; for the alveolar spheres do not 
stain, and their contours become indistinct 
in the highly refracting balsam, while the 
continuous substance stains slightly, and 
the granules intensely, thus giving the ap- 
pearance of a conspicuous granular mesh- 
work. We thus arrive at a definite answer 
to two of the questions propounded above, 
namely: (1) the meshwork shown in 
sections is not a network, but the expres- 
sion of an alveolar or emulsion-structure, 
and (2) proper fixation does not produce a 
mass of coagulation-artefacts, but preserves 
the visible structure very nearly as it ex- 
ists in life. 

The above conclusions are based mainly 
on the study of star-fish eggs, but are con- 
firmed by the facts observed in other forms. 
In Arbacia the emulsion is considerably 
finer, the alveoli measuring on an average 
no more than 1.0 micron, while the finer 
granules are relatively less numerous. The 
pigment-granules characteristic of this form 
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appear to be nothing other than modified 
alveolar spheres. In TJoxopneustes the al- 
veoli measure approximately from 1.0 to 1.3 
microns, while the granules are more nu- 





Fic. 2. (a) Protoplasm from a living ophiuran egg 
(Ophiura), slightly compressed, so as to spread the 
yolk-spheres somewhat apart ; ) the same as seen in a 
section (sublimate-acetic, iron-hematoxylin ; 1,200 
diameters ). 


merous than in Asterias. In Echinarachnius 
the alveoli are less uniform in size than in 
Asterias, the largest measuring up to about 
1.7 microns, while the granules are less 
numerous. The egg of Ophiura, finally, 
has an extremely coarse structure, the alveo- 
lar spheres measuring on an average 3.0 to 
4.0 microns, while the granules, or micro- 
somes, are also very large and, in the super- 
ficial layers of the protoplasm, even more 
numerous than in Toxopneustes. The proto- 
plasm of Ophiura (Fig. 2) is highly favor- 
able for study, not only on account of the 
great size of its elements, but also by reason 
of the remarkable fact that these elements 
are colored in life, the alveolar spheres be- 
ing in most individuals distinctly of an 
olivaceous or pinkish-brown color, while 
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the larger granules, or microsomes, are lemon 
yellow. This circumstance makes possible 
an observation of great importance, namely, 
that all the elements of the protoplasm are liquid 
or viscid. If the eggs of Ophiura be crushed 
by pressure on the cover-glass the proto- 
plasm flows out, most of the alveolar spheres 
going in advance, while the granules and 
continuous substance lag behind. Mean- 
while, the alveolar spheres often run to- 
gether to form larger drops of all sizes, the 
origin of which is placed beyond question 
by their color. The same is true of the 
yellow microsomes, though this takes place 
less readily, and only under somewhat 
rough treatment. This demonstrates the 
liquid, or at least viscid, nature of both the 
spheres and the microsomes, and no less 
certainly that of the continuous substance 
in which both lie. As far as the alveolar 
spheres are concerned, the same observa- 
tion may readily be made in the colorless 
protoplasm of Asterias (Fig. 1, ¢), Echina- 
rachnius, or Arbacia, but I could never 
satisfy myself of the liquid nature of the 
microsomes in these forms. The case of 
Ophiura renders it highly probable, how- 
ever, that the granules are liquid in these 
forms also—a conclusion which I confess 
was a surprising result to me; for we are 
so accustomed from our studies on sections 
to regard the granules as solid bodies that 
we are apt to forget that sections show us 
only coagulated material. 

To sum up, a critical study of the living 
protoplasm of echinoderm-eggs shows that 
it is a liquid, or rather a mixture of liquids, 
in the form of a fine emulsion consisting of 
a continuous substance in which are sus- 
pended drops of two general orders of mag- 
nitude and of different chemical nature, as 
indicated by their staining reactions. The 
larger drops, forming the alveolar spheres, 
stain only slightly in hematoxylin, and 
constitute the so-called ‘ ground-substance’ 
in the spaces of the meshwork ; these have 
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an average size, ranging in the various 
forms studied from 1.0 micron or less (Ar- 
bacia) up to 4.0 microns (Ophiura). The 
smaller drops, forming the granules or mi- 
crosomes, are very much more minute, and 
stain intensely with iron-hematoxylin. 
The presence of the larger drops determines 
the primary alveolar structure as described 
by Butschli. The smaller drops (‘granules’) 
lying between these give rise to the ‘ second- 
ary,’ or finer alveolar, structure as de- 
scribed by Reinke, and subsequently by Mrs. 
Andrews, as I understand these authors. 
Relations of the Astral Rays to the Meshwork. 
—We may now make a brief digression to 
consider the third question propounded 
above, namely: What is the relation of 
the astral rays and spindle-fibers to the 
alveolar substance? It is easy to see, both 
in sections and in living material, that in a 
well-developed aster the alveoli are ar- 
ranged in radiating lines between the astral 
rays (Fig. 4), precisely as Bitschli and-so 
many others have described. The rays 
themselves are, however, something more 
than the radially arranged inter-alveolar 
septa, for, in the first place, they are often 
much thicker than these septa, and, in the 
second place, they stain more inténsely than 
the continnous substance. A careful study 
of the rays in the echinoderms, and in many 
other forms (especially in Nereis, Thalassema, 
Lamellidoris and Ascaris), leaves, I think, 
no room for doubt that, in sections at least, 
the rays are actual branching fibrille, as 
described by so many observers since the 
time of Van Beneden, that thread their 
way through the continuous substance be- 
tween the alveoli, often in a zigzag course. 
The strongest evidence that they are fibrille 
is given by the appearance of the cut ends 
of the rays as they appear in somewhat 
excentric or rather thick sections of the 
asters. In such sections, particularly in 
the case of large and coarse asters like 
those of Nereis (Fig. 3, 6), the rays may be 
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seen in the clearest manner to terminate as 
they pass upwards towards the eye in well- 
defined cut ends, and I think no one who 
studies these preparations can doubt that in 
them the asters are true fibrillar structures. 

We may now inquire in what manner the 
rays arise and grow, and what is the origin 





Fic. 3.—(a) Protoplasm and yolk-spheres from the 
egg of Thalassema in section. The upper part of the 
section shows the result of prolonged extraction of 
the dye (iron-hematoxylin ) ; the lower half represents 
varying degrees of extraction (1,200 diameters); (0) 
egg of Nereis in section showing yolk-spheres and the 
first polar amphiaster above (600 diameters). 


the rays progressively extend themselves 
from the center outwards, gradually losing 
themselves in the general meshwork. It 
has been maintained by some writers that 
the rays grow outwards from their bases 
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like the roots of a plant, and in a certain 
sense this is undoubtedly true. But it is 
difficult to believe that all of the material 
of the rays comes from the base, i. e., from 
the nucleus or the centrosome, for they 
often extend themselves throughout the en- 
tire cytoplasm, even in cases where, as in 
the sperm-aster of echinoderms, the center 
of the aster remains very small, and the 
nucleus still consists of a compact mass of 
chromatin (Fig. 4). It is more probable 
that they grow at the tip, continually ex- 
tending themselves at the cost of the ma- 
terial lying in the meshwork. When the 
rays are followed out peripherally they may 
often be seen to run out into rows of gran- 
ules like beads on a string. Van Beneden, 
who has been followed by many later 
writers, was inclined to regard the rays as 
essentially rows of microsomes strung to- 
gether by a homogeneous, clear substance, 
i. e., by the continuous substance, and I 
was led to the same conclusion in the case 
of sea-urchin eggs. <A study of the asters 
in Ophiura throws doubt upon this conclu- 
sion, for it is here certain that the larger 
and deeply staining microsomes do not 
build up the ray, but are quite irregularly 
scattered along its course. The rays here 
mainly arise, I believe, in, and at the ex- 
pense of, the continuous substance, and the 
linear arrangement of the microsomes is 
incidental to the differentiation of this sub- 
stance along a definite tract which more 
or less involves the microsomes as it pro- 
gresses. This conclusion probably also ap- 
plies to other forms. The material active in 
the ray-formation appears to be the contin- 
uous substance, and, while the microsomes 
may, and probably in many cases do, con- 
tribute to the ray, they probably play the 
part of reserve material rather than of ac- 
tive elements. * 


* As already pointed out, we cannot assume that 
the ray is merely an accumulation of the continuous 
substance on account of its different staining capacity. 
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To sum up, the general result indicates 
that the opinions regarding the aster-forma- 
tion referred to above can in a measure 
be reconciled. In the case of echinoderm- 


ey 


h 
* 
5 










gs 
4 










2 
Aa 
¥ es th. 


; 


$47 
Hy ‘ha i 
re, 
~ 
H 
* 
‘ 
i 
i 





vibe 
re 

td 

dA 





ay 
He 









’ iat a ¢ \, 


M 
: ‘i, a 
+ 


? 
‘. 


. . - 
“=~. 


th 
Pol, 


hipod 





*eo* to *e* os 


Fic. 4.—Section of sea-urchin egg ( Toxopneustes), 
1} minutes after entrance of the spermatozoén, show- 
ing sperm-nucleus, middle piece and aster (about 
2,000 diameters). 


eggs -Bitschli and Erlanger correctly de- 
scribe the aster as involving a radial ar- 
rangement of the alveoli, but they have 
failed to recognize the fibrillz that lie be- 
tween them, and Boveri is, therefore, thor- 
oughly justified in the contention that the 
astral systems cannot be regarded as merely 
a radial configuration of the preexisting 
meshwork. I, nevertheless, think that Hert- 
wig, Reinke and myself were right in the 
contention, which has been made also by 
many others, that the rays grow by pro- 
gressive differentiation out of the general 
cytoplasmic meshwork, and that there is no 
ground, in the echinoderm-egg at least, for 
the recognition of a specific ‘ archoplasm ’ 
or ‘ kynoplasm ’ from which they arise. 
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| Finer Structure and Origin of the Meshwork. 
—We may now consider what is, I think, 
the most suggestive of the questions pro- 
pounded, namely, that relating to the finer 
structure and origin of the 
mesh work. We have thus far 
distinguished sharply between 
alveolar spheres, granules, or 
microsomes, and continuous 
substance. Morphologically con- 
sidered, however, there is good 
reason for the view that all 
these are but different grada- 
* tions of one structure. In the 
first place a nearly or quite com- 
plete series of size gradations 
%./ exists between the largest alve- 
, oli and the microsomes (Fig. 1, 
b,c). Although most of the 
alveoli vary but slightly in size 
from the mean, a little search 
shows the presence of many 
smaller ones, and here and there 
they seem almost, if not quite, 
as small as the larger micro- 
somes. In the second place, careful study of 
the ‘ continuous ’ substance in life, especially 
in the crushed protoplasm, shows that the 
larger microsomes in turn graduate down 
to granules so small as to lie near or at the 
limit of microscopical vision. The ‘ con- 
tinuous ’ substance is, in other words, filled 
with granules, i. e., drops of all sizes, rang- 
ing from the smallest visible ones up to the 
largest alveoli. It is this fact which Mrs. 
Andrews, as I understand her statements, 
has in view in maintaining that the coarser 
alveolar structure “is not, indeed, the final 
structure of the living substance, but is 
part only of an infinitely graded series of 
vesiculations of the protoplasmic form ”’ 
and with this statement I entirely agree. 
But we cannot stop here. Irresistibly 
the further question suggests itself: 
Why should we place the end of this 
series at the end of microscopical vision 
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under a 1.5 mm. immersion objective— 
which is, of course, a perfectly arbitrary and 
artificial limit? It is impossible to doubt 
that powers still higher than any at our 
command would reveal the existence of 
granules still smaller, and that what ap- 
pears as ‘continuous’ or ‘homogeneous’ 
substance is itself an emulsion beyond the 
range of vision. 

We may now inquire whether the coarser 
visible alveolar structure is characteristic 
of all protoplasm. This question has ina 
measure already been answered, for in these 
very eggs we have seen the alveolar struc- 
ture giving rise to a fibrillar one in the 
aster-formation-—-in other words, the proto- 
plasm of the same cell may in different 
phases pass back and forth from one state 
into another. This fact appears in its clear- 
est form when we study the growth of the 
ovarian ova, which gives us many addi- 
tional suggestions of high interest. The 
entire coarser alveolar structure, as described 
above—i. e., the foam structure of Biitschli—is in 
these eggs of secondary origin. The very young 
living ovarian eggs consist of ‘ homoge- 
neous’ protoplasm, such as has been de- 
scribed by many botanists in the embryonic 
tissue-cells, through which are irregularly 
scattered a few small spheres and many ex- 
cessively small granules. As growth pro- 
ceeds both the spheres and the granules in- 
crease in size, the latter enlarging to form 
new spheres, while new granules continu- 
ally emerge from the protoplasmic back- 
ground into the limits of vision. In the 
middle stages of growth the protoplasm is 
thus converted into an emulsion, being 
filled with spheres of all sizes, ranging 
downwards from 1.0 micron to the smallest 
granules, but still showing no regular ar- 
rangement (Fig. 1, d). As the egg ap- 
proaches maturity the spheres become dif- 
ferentiated into two groups, the larger 
ones becoming approximately of the same 
size, to form the alveolar spheres and 
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crowding together, while the smaller ones 
remain as the microsomes and finer gran- 
ules embedded in the remains of the con- 
tinuous substance which forms the basis of 
the meshwork. In one sense, therefore, the 
alveolar spheres and the microsomes are 
only different stages in the same morpho- 
logical series—though it should be remem- 
bered that they differ chemically as well as 
in size, and I donot mean to imply that the 
one may develop into the other—and both 
the alveolar and the fibrillar or reticular 
structures in these eggs are of secondary 
origin. If this be the case neither of 
these types of structure can be of funda- 
mental importance; and I fully agree with 
the opinion of Kolliker, which has been 
adopted by an increasing number of later 
observers, that no universal or even general 


formula for protoplasmic structure can be given. 


The evidence indicates that alveolar, gran- 
ular, fibrillar and reticular structures are 
all of secondary origin and importance, and 
that the ultimate background of protoplasmic 
activity is the sensibly homogeneous matrix or 
continuous substance in which those structures 
appear. 

I do not mean to say that this is the 
only ‘ living’ element in the cell. The dis- 
tinction between ‘ living’ and ‘lifeless,’ be- 
tween ‘protoplasmic’ and ‘ metaplasmic,’ 
substances is exceedingly difficult to define 
—largely on account of our vague and in- 
consistent use of terms, for in practice we 
continually use the word ‘ living’ to denote 
various degrees of the vital activity. Proto- 
plasm deprived of nuclear matter has lost, 
wholly or in part, one of the most char- 
acteristic vital properties, namely, the 
power of synthetic metabolism ; yet we still 
speak of it as ‘living,’ because it may for a 
long time perform some of the other func- 
tions, manifesting irritability and con- 
tractility, and showing also definite coordi- 
nations of movements (asin the enucleated 
protozoan) ; and, in like manner, various 
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structural elements of the cell may be 
termed living in a still more restricted 
sense. In its fullest meaning, however, 
the word ‘living’ implies the existence of a 
group of cooperating factors more complex 
than those manifested by any one substance 
or structural element in the cell, and I am, 
therefore, thoroughly in accord with those 
who have insisted that life in its full sense 
is the property of the cell-system as a whole 
rather than of any one of its separate ele- 
ments. Nevertheless, we are perhaps justi- 
in maintaining that the continuous sub- 
stance is the most constant and active 
element, and that which forms the funda- 
mental basis of the system, transforming 
itself into granules, drops, fibrille or net- 
works in accordance with varying physio- 
logical needs.* 

Whether any or all of these elements are 
‘living’ or ‘ lifeless ’ depends largely on the 
sense in which these words are used ; and 
it is well, therefore, to follow the example 
of Sachs, in substituting for these words, as 
applied to special structural elements of the 
cell, the terms ‘ active’ and ‘ passive,’ which 
properly admit of degrees of comparison. 
The distinction between ‘ protoplasmic’ 
(active) and ‘metaplasmic’ or ‘ paraplas- 
mic’ (passive) elements, though a real and 
necessary one, thus becomes, after all, one 
of degree only. 

We are thus brought to consider another 
point of some interest suggested by the 
comparative study of the facts described 
above. Biitschli states that in the true or 
finer alveolar structure, characteristic of 
protoplasm in general, the alveoli do not 
measure more than 2.0 microns, and as a 
rule are considerably smaller. This, he in- 


* It is hardly necessary to state that this view is not 
original, except in so far as it has been directly sug- 
gested by the obseryations described above ; for it has 
been more or less definitely maintained by many others, 
and I am only expressing what seems to be a grow- 
ing opinion among workers in this field. 
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sists, is not to be confounded with a 
‘coarser vacuolization,’ characterized by 
larger drops or spheres, which may sec- 
ondarily arise in the finerstructure. Again, 
Reinke and Waldeyer, in asomewhat simi- 
lar manner, characterize as ‘pseude-alveolar’ 
a structure arising secondarily through the 
deposit of passive metaplasmic products of 
metabolism, such as yolk-spheres, fat-drops 
and the like, in the living protoplasmic 
basis. Both distinctions break down, I 
think, in the light of the foregoing facts. 
In most of the forms considered—Arbacia, 
Toxopneustes, Echinarachnius, <Asterias — the 
alveolar spheres are considerably less than 
2.0 microns (1.0 to 1.7), and the structure 
is, therefore, a true alveolar one in Biitschli’s 
sense; indeed, Butschli himself describes 
and figures the protoplasm of the Sphere- 
chinus egg as an example of that structure. 
In Ophiura, however, the spheres measure 
up to 3.0 to 4.0 microns, and are undoubt- 
edly ‘ yoke-spheres’ in the usual sense. It 
is, however, quite certain, from the ovarian 
development of these eggs, that they differ 
from the others only in degree, and that 
Butschli’s criterion of size gives no satisfac- 
tory ground for any real distinction. The 
alternative is to regard all the forms as 
pseudo-alveolar, irrespective of the size of 
the alveolar spheres, which are in all cases 
to be regarded as metaplasmic bodies ; and 
this is the view which Reinke specifically 
applies to Spherechinus. Butif this view 
be adopted we seek in vain for any ground 
of distinction between such a fine ‘ pseudo- 
alveolar’ structure as that of Arbacia and 
the ‘ true’ alveolar structure of tissue cells, 
and are forced to the conclusion that in the 
latter case also the alveolar substance con- 
sists of passive or metaplasmic material 
—a view which has, in fact, been adopted by 
some writers. For my part, I am con- 
vinced that the entire distinction is without 
adequate basis, and that no definite bound- 
ary-line can be drawn between even the 
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largest deutoplasm-spheres, vacuoles or 
other metaplasmic deposits, the alveolar 
spheres of Arbacia or Toxopneustes and those 
occurring in tissue-cells; and probably all 
are, in the sense indicated above, to be 
classed among the relatively passive or 
metaplasmic material. 

How generally the alveolar, reticular or 
fibrillar formations may occur is a matter 
still to be determined by observation. It 
is probable that the alveolar structure will 
be found to be of more general occurrence 
than has been supposed; and, judging by 
the appearance observed in echinoderm 
and other eggs, and in coagulated albumen 
and other structureless proteids, I suspect 
that some cases of so-called ‘ reticular’ 
formations will be found to arise through 
the more or less imperfect fixation of the 
alveolar, leading to the coagulation, con- 
traction and breaking down of the alveolar 
walls,* though I do not for a moment mean 
to imply that such is the case with all re- 
ticula. 

What light, if any, do the foregoing gen- 
eral conclusions throw on the theoretical 
views outlined at the beginning of this lec- 
ture? The answer must be: None that is 
clear and satisfactory, for the background 
of all the phenomena appears to lie in the 
invisible organization of a substance which 
seems to the eye homogeneous. Yet there 
is, I think, much in these conclusions to 
suggest, and nothing to contradict, the hy- 
pothesis that the ‘ homogeneous’ or ‘ con- 
tinuous’ substance may becom posed of ultra- 
microscopical bodies, by the growth and 
differentiation of which the visible elements 
arise, and which differ among themselves 
chemically and otherwise, as is the case 
with the larger masses to which they give 
rise. I will not enter upon a discussion of 
the question whether these bodies are 


*It may be well to point out that Rhumbler has 
produced true fibrillar and reticular formations in 
coagulated artificial gelatine-emulsions. 


~ 
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merely molecules, more or less complex, or 
groups of molecules forming protoplasmic 
units or micelle, but will only make three 
suggestions: First, if such units exist, they 
cannot be identified with the visible gran- 
ules or ‘bioblasts’ of Altmann, but are 
bodies far smaller. Second, if there be any 
truth in what has been said above regard- 
ing the localization of ‘living’ matter in 
the cell, such protoplasmic units, if they 
exist, cannot properly be called ‘ biophores,’ 
since life is a manifestation of the system 
which they form, and not of the individual 
units. The corpuscular, or micellar theory 
of protoplasm, as an hypothesis of morpho- 
logical organization, should not be con- 
founded with the physiological theory that 
biophores or pangens are ‘ elementary liv- 
ing units.’ Third, by ascribing to these 
hypothetical units the power of growth and 
division, in accordance with the pangen 
theory, we are enabled to get a certain 
amount of light upon some of the most 
puzzling questions of cytology, such, for 
example, as the ultimate nature and origin of 
dividing cell-organs like the nucleus or the 
plastids, and especially such a contradiction 
as that presented by the centrosome, which 
may apparently arise either de novo or by 
division of a preéxisting body of the same 
kind. As De Vries and Wiesner have so 
suggestively urged, the power of division 
on which the law of genetic continuity rests 
and which is manifested by morphological 
aggregates of so many different degrees, 
may have its root in a like power of the 
primary units at the bottom of the series, 
out of which all the higher members are 
built. But while giving due weight to this 
suggestive hypothesis, we may question 
whether its acceptance does not introduce 
as many new special difficulties as those 
which it sets aside; while we must admit 
that it leaves untouched the fundamental 
problem of division. The solution of this 
problem may perhaps have to be sought in 
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a quite different direction from the pangen 
hypothesis. Whether we shall succeed in 
finding it is another question. 

Epmunp B. Witson. 


COLUMBIA UNIVERSITY. 





PICTURES IN THREE DIMENSIONS. 


A Cuicaco publishing firm has put on 
the market a series of pictures in which a 
stereoscopic effect is produced by a device 
which seems not to have been used before 
in this country, but which is well known in 
Germany. Two photographs of an object 
are taken at distances apart equal to the 
distance between the eyes, and with ob- 
jectives whose focal lengths are equal to 
the distance of distinct vision—that is, in 
the ordinary manner of making stereoscopic 
pictures. These two pictures are printed in 
two different colors, say red and green, so as 
to nearly but not quite overlap each other, 
and they are then looked at through spec- 
tacles composed of red and green glass. If 
the red picture is to the right and the green 
picture to the left, then the right eye looks 
through a green glass and sees in strong 
black the picture which is printed in red, 
but overlooks the faint green picture by the 
side of it; at the same time the left eye 
looks through a red glass and sees in sharp 
black outlines the picture which is printed 
in green, but not the faint red shadow at 
the side of it. In this way are produced 
the two halves of a stereoscopic impression, 
and a very good illusion of relief is ob- 
tained. 

That the explanation above given is the 
correct one is proved by the fact that the 
images of near objects are plainly farther 
apart than those of distant ones ; that if one 
looks attentively, with the glasses on, one 
can see the shadowy secondary pictures at 
the right and left of the principal one ; that 
by putting on the spectacles wrong side up 
an inversion of the relief is obtained—near 
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objects look far and far objects look near, so 
far as this is not interfered with by other 
elements of solid vision, as perspective, 
shadows, overlapping, etc., and that, by in- 
verting the picture as well as the spectacles, 
the correct relief is again obtained; and, 
finally, by the fact that when one sees 
single an object in the foreground, one is evi- 
dently not fixating upon the plain of the 
paper, because the title of the picture, in 
plain black lettering below, is then per- 
ceived to be doubled. 

The pictures of this issue are roughly 
made, and while the illusion is very strong 
it is not at all perfect ; the distance between 
a child in the foreground and a building in 
the background will be, for instance, very 
distinct, but the child will be itself rather 
flat. With better workmanship, this method 
for securing vision in the third dimension 
ought to have an important future. The 
stereoscope has, for some reason, never lent 
itself to the purposes of art; this process, 
which has much less paraphernalia, and 
hence has its mechanicalness much less in 
evidence, may conceivably fill a more im- 
portant role in this respect. However that 
may be, its usefulness for scientific purposes 
ought to be very great. There are count- 
less intricate things which one desires ex- 
tremely to represent in their solidity, and 
which it is unnecessarily hard for the reader 
to catch the bearing of when they can only 
be seen in the flat. Think for a moment 
how great would be the difficulties of the 
student of geometry if he had no more life- 
like representations of his plane triangles 
than he has of his polyhedra and his parallel- 
opipedons, and then imagine the pleasures 
that are in store for him if he has only to 
pick up his red and green spectacles to see 
the figures of solid geometry in all the 
reality which has hitherto existed for him 
only inthe plane! And what rapid progress 
will be made in the imaginings of the 
stereo-chemist when he is given this ma- 
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terial aid to the construction of his right- 
handed and left-handed molecules! It is 
strange that more use has not been made of 
the ordinary stereoscope for purposes of 
scientific illustration ; instead of having ex- 
pensive models of the forms of higher 
mathematics, every purpose would be sub- 
served if a set of stereoscopic views of them 
were provided. With this new and more 
simple device there is every reason to hope 
that representation in the solid, requiring 
merely that a person should take his red 
and green glasses out of his pocket, 
will become neerly as much a matter of 
course as plain, or rather plane, diagrams 
are now. 

Another field for the application of this 
principle is in illustrations thrown on the 
screen for large audiences. There would 
be no difficulty whatever in projecting one 
picture of a stereoscopic pair through a red 
glass on to the screen, and the other through 
a green glass, and providing the onlookers 
with the corresponding spectacles ; this, in 
fact, is the special form of the process which 
is already in use in other countries. For 
this form, as well as that on a card for in- 
dividual use, stereoscopic pictures already 
made need only to be reproduced in the 
proper colors to answer the requirements of 
this new method. 

As regards the painter of pictures in the 
artistic sense, it is perhaps prophetic that 
he has already furnished his paintings 
strong purple shadows ; he has only to in- 
tensify the greens on the other side of his 
trunks of trees, and to provide the neces- 
sary green and purple glasses for his critics, 
in order to show them a picture of reality, 
such as he has before only dreamed of pro- 
ducing. 

The process ought, therefore, to have an 
important future. The present publisher in 
the Redheffer Art Publishing Co., Balti- 
more Building, Chicago. 

C. Lapp FRANKLIN. 
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THE INTERNATIONAL CATALOGUE OF SCI- 
ENTIFIC LITERATURE. 


BOTANY. 


Ir is manifestly quite impossible to-day 
to make a satisfactory schedule of the clas- 
sification of botanical books and papers for 
use in libraries, since, to be satisfactory to 
the botanists, it should represent the pres- 
ent development of the science, while, on 
the other hand, such a representation would 
be far beyond the technical botanical knowl- 
edge of the librarians. It is the misfortune 
of Science that much of its administration 
must be entrusted to persons who have, at 
the best, only a general knowledge of the 
subject, and this very often representing an 
old phase of the science, long since aban- 
doned in the laboratory and lecture-room. 
It is, perhaps, impossible to have it other- 
wise, at least for a long time to come; we 
cannot require librarians to know as much 
in regard to the progress of Science as the 
workers themselves. It is inevitable, there- 
fore, that any scheme of the classification 
of botanical books which can be used by 
librarians must fall considerably short of 
representing the present condition of the 
science. On the other hand, as revisions of 
library schemes are made from time to 
time, it is desirable that the classification 
should be brought forward somewhat nearer 
the present condition of Science, as far, at 
least, as can be done with safety, since no 
library, by its inertia, should become, to a 
marked degree, the conservator of aban- 
doned scientific views. 

The International Catalogue Committee 
apparently have kept in mind something 
like the foregoing, and have wrought out a 
scheme which will no doubt be workable by 
librarians and those whose knowledge of 
Botany is general rather than specific. 
Probably few, if any, objections will be 
brought against it by the librarians and 
general students of plants, at least in so far 
as the general plan is concerned. We may, 
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however, look for objections from the spe- 
cialists whose work has carried them far 
beyond the somewhat old-fashioned group- 
ing of subjects here adopted, and it becomes 
our duty to inquire whether or not it is ad- 
visable at this time to still further modern- 
ize the classification proposed. 

The primary divisions made by the com- 
mittee are as follows: 


1.—Bibliography (including philosophy, history, 
biography, dictionaries, text-books, pedagogy, ad- 
dresses, lectures, essays and works on method. 

II.—External Morphology and Organogeny (includ- 
ing this consideration of the vegetative and repro- 
ductive organs, alternation of generations,and tera- 
tology ). ‘ 

IiI.—Anatomy. Development and Cytology (includ- 
ing this consideration of the vegetative and repro- 
ductive organs, embryology, anatomy and develop- 
ment of tissues and cytology ). 

IV.—Physiology (including the physiology of (a) 
the vegetative organs and ()) the physiology of re- 
production). 

V. —Pathology (including diseases due to malnutri- 
tion, to other plants, to animals, to other or un- 
known causes, wounds, reparative processes, galls, 
treatment of diseases ). 

VI.—Evolution (including heredity, variation, natural 
and artificial selection, degeneration, phylogeny ). 

VII.—Taxonomy (including general works on sys- 
tematic botany, nomenclature, etc., and those re- 
lating to plants falling under any of the great plant 
groups from Dicotyledons down to Bacteria and 
Mycetozoa). 

VIII. —Geographic Distribution (including general 
works, local floras grouped by countries, and plank- 
ton botany grouped into temperature zones). 


When we attentively consider the fore- 
going we note that : 

1. The first division is made to include 
much more than bibliography; in fact, one 
may well wonder why Philosophy is in- 
cluded here rather than under Evolution ; 
why Text-books are not entered in one or 
more places under the ‘General Works,’ 
for which provision is made in each di- 
vision ; and why Lectures and Essays should 
not be similarly distributed according to the 
subjects of which they treat. 

2. The use of ‘ Anatomy ’ in the sense of 
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Histology in the third division will lead to 
confusion. Anatomy as generally under- 
stood refers to the gross structure, as con- 
trasted with minute structure, with which 
Histology concerns itself, and since the 
treatment in the third division is evidently 
intended to be histological it will be better to 
use the more appropriate term—Histology. 

3. In practice there will be much con- 
fusion between Taxonomy and Geographic 
The latter, in spite of its 
name, appears not to include what we now 
call Phytogeography or Geophytography ; 
on the contrary, it is rather the geographic 
distribution of the books and papers ; thus 
Gray’s Manual would appear under the sub- 
head ‘North America,’ while Hooker’s 
Student’s Flora would appear under 
‘Europe,’ etc. One is puzzled to know 
what to do with Ellis and Everhart’s 
‘North American Pyrenomycetes’ under 
this scheme; is it to be put under Taxonomy, 
or under Geographic Distribution, with 
other North American floras ? 

4. In regard to minor matters one is com- 
pelléd to object to the treatment of the re- 
productive organs. Under ‘ External Mor- 
phology and Organogeny’ we have the fol- 
lowing titles, viz.: Reproductive Organs, 
Flower and Inflorescence, Fruit, Seed, 
Sporangia, Vegetative Organs of Propaga- 
tion, and under ‘Anatomy, Development, 
and Cytology’ we find these heads, viz., 
Reproductive Organs, Flower and Inflores- 
cence, Perianth, Andreecium, Gyncecium, 
Fruit, Seed, Sporangia (Cryptogamic), 
Sexual Organs (Cryptogamic), Vegetative 
Organs of Propagation. With such a sched- 
ule what can we do with papers treating of 
the prothallia of Pteridophyta, the uredo- 
spores of the Uredinexw, or the bosidio- 
spores of the mushrooms and puff-balls? 
The trouble here is that the schedule is 
either not full enough of particulars or too 
full in certain lines, thus emphasizing the 
want of particularity in others. 
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5. The insertion of Botanical Gardens, 
Museums and Herbaria in the division 
‘Taxonomy ’ is, to say the least, quite un- 
expected. Why we should regard these 
illustrative collections of plants as taxo- 
nomic is impossible to make out. These 
constitute and are as much a part of Mor- 
phology, Anatomy, Physiology, Pathology 
and Geographic Distribution as they are of 
Taxonomy. They should be given separate 
place or be introduced under each of the 
foregoing heads. 

As we run over the schedule prepared by 
the International Committee we cannot 
help wishing that they had had access to 
the as-yet-unpublished address by Dr. Wm. 
Trelease on ‘ The Classification of a Botan- 
ical Library’ given before the Botanical 
Seminar of the University of Nebraska in 
May, 1898, embodying the results of years 
of study of the problem. This is not the 
place in which to discuss Dr. Trelease’s 
classification, especially since it has not yet 
appeared in print, but it may not be out of 
place to call the attention of the Interna- 
tional Committee to it, as we understand 
that itis to appear within a few months. 

It is evident that we must look to some 
one like Dr. Trelease for the solution of the 
problem. The librarians cannot solve it, 
nor can the botanists themselves; the 
former know too little of botany, and the 
latter know too little about library 
technique. We must look to the men who 
are modern, working botanists, and who at 
the same time have charge of large botanical 
libraries, as they alone are able to see the 
botanical needs, on the one hand, and the 
library limitations, on the other. 

‘CHARLES E. Bessey. 

THE UNIVERSITY OF NEBRASKA. 


ANTHROPOLOGY. 

Tue International Catalogue Committee 
naturally encountered special difficulties in 
dealing with the subject of anthropology, 
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for the reason that this youngest of the 
sciences is not yet organized in a manner 
acceptable to the entire body of students, 
It is doubtless for this reason (at least in 
considerable measure) that the scheme pro- 
posed is not classific in any proper sense, but 
rather a nearly random assortment of catch- 
words of two degrees of magnitude. Thus, 
while the first major division, ‘ Museums 
and Collections,’ is a fairly logical and con- 
venient one, and its subdivisions are clearly 
defined and acceptable, the other major 
and minor divisions form a curious medley. 
The remaining major divisions are ‘ Arch- 
ology,’ ‘Anthropometry,’ ‘ Races,’ ‘ In- 
dustrial Occupations and Appliances,’ ‘ Arts 
of Pleasure,’ ‘Communication of Ideas,’ 
‘Science (chiefly of primitive races),’ 
‘Superstition, Religicn, Customs,’ ‘ Admin- 
istration’ and ‘ Sociology (chiefly of primi- 
tive races).’ The first of these divisions is 
based on individual objects defined by a 
time limitation ; the second is based on lab- 
oratory procedure and apparatus ; the third 
has a material objective basis, but the units 
are collective and not all individual; the 
fourth and fifth divisions are based on ac- 
tivities and not on objects, and there is an 
implied time limitation growing out of the 
separate arrangement under ‘ Archzology;’ 
while the remaining divisions are partly 
objective yet chiefly activital, partly indi- 
vidual yet chiefly collective in basis. The 
heterogeneity in the divisions, both primary 
and secondary, suggests studied avoidance 
of attempt to classify the Science of Man in 
any comprehensive way. 

By reason of the diversity in basis, con- 
siderable overlapping of even the major 
divisions is vecasioned; e. g., ‘ Archeeol- 
ogy ’ overlaps the fourth and fifth divisions 
in a manner peculiarly inconvenient to stu- 
dents who interpret prehistoric artifacts 
through study of the handicraft of living 
savages and barbarians, while ‘ Administra- 
tion’ and ‘Sociology ’’ mean so nearly the 
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same thing that these divisions practically 
overlap throughout. For the same reason, 
certain divisions are unduly restricted ; 
e. g., ‘Customs’ is used in a narrow sense, 
while the term is commonly extended over 
nearly the whole range of the human activ- 
ities. Perhaps for a similar reason, there 
are serious lacunz in the scheme ; ‘ Prehis- 
toric human remains’ (a subdivision of 
‘‘ Archeology’) and several subdivisions 
of ‘ Anthropometry ’ have place, yet there is 
no place in the scheme for the important 
subject of somatology ; so also ‘ Supersti- 
tion’ and primitive ‘Science’ (whatever 
that may mean) receive ample space, while 
there is no philosophy (or mythology ),which 
constitutes a leading subject of anthropo- 
logic inquiry. Possibly somatology and 
philosophy are relegated to other primary 
categories not included in Anthropology ; 
but, if so, the confusion in the mind of the 
anthropologist desiring to use the catalogue 
will be only the greater. On passing to the 
subdivisions, both the overlapping and the 
lacunze become still more conspicuous ; in- 
deed, the instances are too many for cita- 
tion without practically rewriting the list. 
It is only fair to ascribe much of the 
chaotic character of the scheme to the ill- 
organized state of the science ; yet no ex- 
tension of fairness can conceal the conspicu- 
ous fact that the scheme is chaotic, and to 
such an extent as toincommode seriously the 
anthropologist who may seek to apply it. 
The applicability of the scheme may 
easily be tested by an example or two. 
Suppose Dr. Boas’ rather special memoir 
on ‘The Social Organization and the Se- 
cret Societies of the Kwakiutl Indians’ be 
selected, and suppose it be catalogued by 
actual content: In the first place, it is based 
primarily on collections in the National 
Museum, and its illustrations are largely 
representations of Museum specimens indi- 
cated by Museum numbers, which would 
place it in the first major division of the 
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scheme, with the subdivision number 0030, 
Then some of the objects and traditions 
described are essentially prehistoric, so that 
it would seem to require entry under the 
second major division, perhaps in number 
0650 ; while there is sufficient reference to 
racial characteristics to suggest entry under 
the fourth division, say in number 1950, 
Certainly, too, the work would have to be en- 
tered in each of the next three major divis- 
ions, probably under numbers 2000, 2050, 
2370, 2400, 2500, 2510, 2520, 2600, 2700, 
3000, 3050, 3100, 3400, 3550, 3600 and 
4100; while it would also find necessary 
place under each of the remaining major 
divisions, and in at least a dozen more 
numbers. All this for a single moderately 
special memoir! Another example, taken 
at random, is Dr. Carus’ recent pamphlet 
on ‘Chinese Philosophy,’ a memoir of spe- 
cial scope and of particular significance to 
museum workers as well as to general an- 
thropologists. In the absence of an appro- 
priate general division, it would require 
introduction probably under ‘Arts of Pleas- 
ure,’ and certainly under ‘ Communication 
of Ideas,’ ‘ Science,’ and ‘ Superstition, Re- 
ligion, Customs,’ and ought to be entered 
under 3100, 3550, 3600, 4100, 5100, 5400, 
5500, and possibly three or four other num- 
bers. These examples suffice to illustrate 
the difficulties in the way of cataloguing 
anthropologic literature under the scheme 
proposed ; indeed, it would be a wise an- 
thropologist who could, without burden- 
some repetition, catalogue under the scheme 
any considerable mass of literature, even 
for his own use, in such manner as to give 
him much aid in scanning the literature a 
few years later ;.while the uncertainty of 
cataloguing for others, or of depending on 
the cataloguing of others, would seem to 
outweigh any advantage attending the pro- 
posed schematic arrangement. The diffi- 


culties of cataloguing would naturally be 
greatly diminished if the cataloguer con- 
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fined attention to the titles; but they would 
not disappear, as the examples show, while 
the value of the catalogue would be greatly 
reduced. Of course, the difficulties are 
due largely to the unorganized condition of 
the science; yet it does seem practically 
certain that any single anthropologist, well 
abreast of the science and working con- 
structively, might have evolved a homo- 
geneous and consistent scheme, by which 
anthropologic cataloguing would be facili- 
tated rather than burdened. 

Inspection of the scheme raises the ques- 
tion whether it is designed primarily for the 
use of librarians, or for the convenience of sci- 
entific workers; and the arbitrary features 
at once suggest that the users contemplated 
cannot be investigators, of whom the great 
majority are accustomed to methods of gain- 
ing and maintaining acquaintance with 
scientific literature quite unlike those em- 
bodied inthe scheme. These usage-honored 
methods are epitomized in the systematic 
lists of contents and (more especially) the 
indexes with which respectable scientific 
books are provided. Now the character of 
current indexes of anthropologic books 
(particularly those prepared by authors 
themselves) indicates that the ideas of in- 
vestigators are crystallized about certain 
nuclei, which are essentially denotive— 
names of men, names of books, names of 
races or nations or tribes, names of places, 
ete.; there is relatively slight attempt, so 
far as the indexes show, to crystallize ideas 
about necessarily vague connotive nuclei. 
It is true that the typical list of contents is 
much more largely connotive than the 
typical index; but even here there is a 
strong tendency toward arrangement in 
terms of trenchant concepts, 7. e., in deno- 
tive terms. What is true of anthropologic 
literature is measurably true of the litera- 
ture of other branches of science, though 
most or all of the other branches are so well 
organized as to yield larger series of specific 
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terms habitually used in denotive sense, 
The scientific makers and users of indexes 
are concerned with the essentials of scien- 
tific literature, rather than with the mere 
externals which appeal to the librarian per 
se; and the weakness of the scheme herein 
noted would seem to lie in the fact that it 
gives no promise of guiding or aiding the 
investigator in any useful way, howsoever 
convenient it may be as a guide to book- 
handlers concerned only with the external 
aspects of anthropologic publications. 

The final test of the value of any cata- 
logue is found in the practical operation of 
the law of supply and demand, with respect 
to both raw material and finished product. 
As bearing on this test, it may be observed 
that no working anthropologist in the 
Bureau of American Ethnology would 
seriously undertake the cataloguing of an- 
thropologic literature, or any branch thereof, 
in accordance with the extravagantly com- 
plex scheme of the Royal Society Com- 
mittee, and that the library of the Bureau 
could not be arranged under it; also that, 
while the office would probably subscribe 
for author cards and the lustral book-cata- 
logue, the subscription for the latter would 
be made much more freely if it were a 
simple author list. And the arbitrary sym- 
bols on cards and pages would be regarded 
merely as trivial blemishes, unsightly but 


not necessarily mischievous. 
W J McGee. 
THE ROYAL SOCIETY OF CANADA. 

THE eighteenth annual meeting of the 
Royal Society of Canada was held at Ot- 
tawa from May 22d to 26th. Fellows from 
the provinces of Nova Scotia, New Bruns- 
wick, Quebec, Ontario and British Colum- 
bia were present. The Council met in the 
office of Sir John Bourinot, House of Com- 
mons on Monday, and Tuesday morning the 
regular work of the Sections began. The 
readers of ScteNcE will recall to mind that 
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this Canadian Society is divided into four 
sections, viz.: Section I., French poetry, 
literature, history, etc.; Section II., Eng- 
lish literature, history, poetry, etc.; Section 
III., Mathematical, physical and chemical 
sciences ; Section IV., Geological and bio- 
logical sciences. Among the more interest- 
ing papers read before this Society, in the 
field of letters and science, the following 
are noticed: ‘ First Three Years in Acadia 
under the English Régime,’ by P. Gaudet ; 
‘Responsible Government under Lord Syd- 
enham,’ by Hon. Jos. Royal; ‘Quebec in 
1730,’ by Abbé Gosselin ; ‘Literary De- 
velopment in Canada,’ by Hon. J. W. 
Longley, Attorney General of Nova Scotia ; 
‘The Builders of Nova Scotia,’ by Sir John 
Bourinot; ‘ Migration from the Canary Is- 
lands to the Eastern Coast of America,’ by 
John Campbell, LL.D. This paper indi- 
cates the presence of extensive Celtic and 
Basque elements in the languages of Peru, 
and traces these to the Canary Islands, 
where history finds Celtic colonists, and re- 
cently discovered inscriptions, presented in 
the paper, reveal the existence of petty 
Iberic kingdoms alongside of them. The 
Celts came from the Berber area of north- 
western Africa, and the Iberians from Spain. 
As the Toltees and Olmecs, these Iberic 
and Celtic colonists from the Canaries en- 
tered Mexico in the beginning of the eighth 
century A.D., and when expelled, in the 
middle of the eleventh century, they founded 
the Peruvian Empire of the Incas, but tradi- 
tion indicates that a portion of the Celtic 
crews from the Canaries landed in Florida, 
and that their descendants, after the time of 
European colonization, became known as 
Welsh Indians. Linguistic enquiries tend 
to trace the survivors of these to Arizona 
and California in the west, and to the al- 
most extinct Adaizans of Louisiana in the 
east. 

‘Hochelagans and Mohawks, a Link in 
Iroquois History,’ by W. D. Lighthall, M. 
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A.; ‘The Valley of the Ottawa, 1650-1700,’ 
by Benjamin Sulte. 

‘Historic Places and Events in New 
Brunswick,’ by Professor W. F. Ganong, 
Ph.D., M.A.; ‘ The Distinctive Characteris- 
tics of the Japanese and Chinese People,’ 
by Professor E. Hamilton Sharp (of Tokio 
University ). 

‘The Synchronism of Terrestrial Mag- 
netic Disturbances and Unusual Excitation 
in the Trails of Comets,’ by Arthur Harvey ; 
‘Illustrations of Remarkable Secondary 
Tidal Undulations on January 1, 1899,’ 
by W. Bell Dawson; ‘ Canadian Geological 
Nomenclature,’ by Dr. R. W. Ells, Presi- 
dent of Section IV.; Studies on Cambrian 
Faunas No. 3, ditto No. 4, including the 
‘Upper Cambrian Fauna of Mt. Stephen, 
British Columbia,’ and ‘ Fragments of the 
Cambrian Faunas of Newfoundland,’ and 
by the same author ‘The Etcheminian 
Fauna of Smith’s Sound, Newfoundland,’ 
all by Dr.G. F. Matthew. The Mt. Stephen 
fossils are remarkable for their excellent 
mode of preservation. The author corre- 
lates the genera with European forms of 
Upper Cambrian age. New fossils from 
Newfoundland are described and recorded, 
others redescribed. The zoological position 
of the Hyolithide is discussed, and the 
author concludes that they should be 
classed with the Tubicolous Worms. Fig- 
ures and descriptions will accompany these 
papers. 

‘Notes on some additions to the Molluscan 
Fauna of the Pacific Coast of Canada,’ by 
Rev. G. W. Taylor, M. A., of Nanaimo, 
B. C. The author gives notes on forty 
species not hitherto recognized. 

‘Origin and History of some new varie- 
ties of Wheat produced at the Dominion 
Experimental Farms,’ by Dr. William Saun- 
ders, Director. The most promising cross- 
bred varieties of wheat produced during the 
last ten years at the Experimental Farms 
of Canada are discussed at length. Re- 
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markable success was obtained in the experi- 
ments. Particulars are also given as to 
how these varieties compare with the stand- 
ard sorts in cultivation and notes on their 
adaptability to the different climates of 
Canada. 

‘ The Scientific Work of Professor Charles 
F. Hartt,’ by Professor G. U. Hay, M.A., 
Ph.B. A tribute to one of Canada’s most 
illustrious sons who laboured successfully in 
the field of Geological Science, first in 
Canada, then in Cambridge and later in 
Brazil, where he fell a victim to yellow fever, 
in 1878, at Rio Janeiro, where he held the 
post of Director of the Geological Com- 
mission. 

‘Recent additions to the Injurious Insects 
of Canada,’ by Dr. James Fletcher, F.L.S., 
etc. This paper treats of the several inju- 
rious species which have attracted public 
attention by their ravages upon crops of all 
kinds for the last twenty years. It will 
form a most practical as well as scientific 
treatise on a subject of vital importance to 
Canada. 

‘Catalogue of Canadian Proctotrypide,’ 
by W. Hague Harrington, Esq. Two hun- 
dred species are enumerated, most of which 
come from Ottawa and its vicinity. De- 
scriptions of new species are given and 
notes on the habits of several species added. 

‘On the Origin of the Silvery Appearance 
in the Integument of Fishes,’ by Professor 
E. E. Prince, B.A., F.L.S., and ‘Some 
Chitinous Elements in the Larval Skeleton 
of Fishes which appear to be Primitive,’ 
by Professor E. E. Prince, also form two 
interesting contributions to the science of 
biology. 

‘The Geology of the more important 
Cities in Eastern Canada’ is the title of a 
paper by Dr. H. M. Ami. Geological tables 
have been drawn up for St. John (New 
Brunswick ), Quebec City, Montreal, Ottawa, 
Kingston, Toronto, Hamilton and London. 

Professor T. Wesley Mills, of McGill Uni- 
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versity, entertained Section IV. with an in- 
tensely fascinating subject, ‘An Investiga- 
tion of the Physiology of the Brain of the 
Bird,’ together with ‘An Examination of 
some points in the Psychology of that Ani- 
mal.’ Two pigeons whose brains had been 
almost entirely removed and wounds healed 
have been subjected to close examination 
and their behavior noted. Upwards of 
four months have elapsed since the opera- 
tion was performed, and Dr. Mills awaits 
further developments before submitting the 
healed parts to a microscopical examina- 
tion. 

On the evening of the 23d of May—an 
evening with our Canadian poets and 
writers was held with immense success. 
Dr. W. H. Drummond, of Montreal ; Wil- 
fred W. Campbell, of Ottawa; W. A. 
Frazer, of Toronto ; W. J. Phillip-Woolley, 
of British Columbia; Attorney-General 
Longley, of Halifax, Nova Scotia; Duncan 
C. Scott, of Ottawa; Dr. Louis Fréchette, 
Laureate of the Académie de France, of Mon- 
treal,and Revs. Frederick G. Scott, of 
Drummondville, Quebec, and Archbishop 
O’Brien, of Halifax, took part. 

At the public meeting Professor Ruther- 
ford, assisted by Professor John Cox, of the 
Physics Laboratories, McGill University, 
described and illustrated ‘ Wireless Teleg- 
raphy’ to a large audience with marked 


success, 
H. M. Amr. 


OTTAWA, June, 1899. 


SCIENTIFIC BOOKS. 

The Anatomy of the Central Nervous System of 
Man and of Vertebrates in General. By PRo- 
FESSOR LUDWIG EDINGER, M.D. Translated 
from the Fifth German Edition by WINFIELD 
S. HALL, PH.D., M. D., assisted by P. L. 
HOLLAND, M.D., and E. P. CAR.tTon, B.S. 
The F. A. Davis Co. Pp. 446. Figs. 258. 
Few books could be more welcome in an ac- 

ceptable English dress than the last edition of 

Edinger’s ‘ Vorlesungen ueber den Bau der Ner- 
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yosen Centralorgane,’ the greatly enlarged fifth 
edition of which has been for some time in our 
hands and has quite superseded the translation 
by Dr. Riggs, though the latter has already 
served a useful purpose in introducing our author 
to the American public. The transformation 
which this book, intended simply to give a 
summary of the best-established facts of neurol- 
ogy for busy people, has undergone in so short 
a time is a good index of the progress the sci- 
ence has been making. 

Professor Edinger quotes with approbation 
the suggestion of Burdach that, in addition to 
the gathering of building material, every period 
brings with it the obligation to attempt anew 
the rearing of a structure presenting the knowl- 
edge in definite form. This synthesis of our 
present knowledge Edinger endeavors to give. 
In some parts of the edifice, it is true, the 
efforts result chiefly in making more evident 
great gaps to be filled. This is for the active 
investigator a most important service in itself, 
especially when brought into relation with the 
received facts in sucha way as to afford a per- 
spective of the path which research may profit- 
ably follow. 

No one now-a-days could fail to appreciate 
that the light needed for the decipherment of 
the intricate structure of the human brain 
must come from the study of the simpler brains 
of lower vertebrates, and no one has had better 
opportunities than Professor Edinger to supply 
just this light. Not only have his own studies 
peculiarly fitted him for this work, which his 
experience as practical physician and teacher 
has tended to keep in touch with human inter- 
est, but the duty of preparing a yearly sum- 
mary for Schmidt’s Jdhrbucher has enforced the 
necessity of a minute knowledge of the work 
done in these lines by others the world over. 
More than any other leading European neurol- 
ogist he has familiarized himself with the work 
of his contemporaries in all lands. 

The book as it now stands contains, in addi- 
tion to the material of the original twelve lec- 
tures on the structure of the mammalian brain 
which now constitutes Part ITI., an introduction 
devoted to fundamental conceptions and physiol- 
ogy of brain and peripheral nerves, and Part II., 
a review of the embryology and comparative 
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anatomy of the vertebrate brain. It may be 
admitted that this method of treatment is at 
the expense of unity and entails some repeti- 
tion, yet the practical advantage to the student 
who may be chiefly interested in human anat- 
omy is manifest. 

The results of the author’s studies of the fore- 
brain and mid-brain of reptiles are here used to 
great advantage. It has been a matter of sur- 
prise to the present reviewer that the desi- 
rability of starting with the reptilian brain has 
not been more clearly recognized by teachers of 
the comparative anatomy of the brain, for in 
this group we have a degree of simplicity with- 
out the puzzling interference of the specialized 
structures found in the brain of fishes or the 
embryonic lack of differentiation seen in am- 
phibia. The present book makes this course 
possible and presents the strongest possible 
reasons for pursuing it. 

As might have been expected, the olfactory 
apparatus is clearly and fully treated, as are 
the cephalic parts of the brain in general. 

The discussion of the cerebellum, on the 
other hand, is somewhat less satisfactory than 
the other sections, and serves very vividly to 
enforce the need of thorough comparative work 
on this organ in spite of the wealth of isolated 
facts recently accumulated. ‘‘Of the connec- 
tions and definite course of the fibers of the 
cerebellum there is, as yet, little known.’’ 
‘* Where the inferior cerebellar peduncle enters 
the cerebellum is the least understood portion 
of the whole nervous system.’’ ‘* Least known 
as to their real origin are several frontal tracts.’’ 
‘* The relation of the nuclei to the fiber system 
of the white substance is almost wholly un- 
known.”’ In fact, it has to be admitted that 
we have but the vaguest idea of the relations 
of the afferent, efferent and special sensory 
fibers that have been traced into or to the cere- 
bellum. The present writer may remark that 
his suggestion, made several years ago on the 
basis of a study of types from nearly all groups 
of vertebrates, that connections are established, 
by way of certain ‘switch cells’ in the pes pe- 
dunculi, between descending motor tracts from 
the cerebrum and fibers to the cerebellum, has 
remained unchallenged, and offers a reasonable 
basis for interpreting some of the facts of phys- 
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iology. It is not correct to say with our author 
that the cerebellum is ontogenetically developed 
from a simple cell plate. There is abundant 
evidence that the cerebellum is essentially a 
paired organ, and this, too, is in harmony with 
its function. The curious method of supplying 
its surface where the bulk is increased, as in 
mammals, by lateral diverticles deserves pass- 
ing mention. 

The English translation is neatly printed, 
though there are a few mistakes which greater 
care would have avoided. Figure 3, for ex- 
ample, is wrong side up, and thus the descrip- 
tion is belied. 

The translation is far from faultless, though 
for the most part intelligible. Weare prepared 
to find that a translator should be so influenced 
by the idiom of the original as to produce a 
somewhat halting English style, and it often 
happens that the translator’s own style leaves 
something to be desired, but there is no excuse 
for translating Gehorgrube as oral pit, as Dr. 
Hall has done. Fasersystem appears as ‘tract’ 
in a connection where it is important to dis- 
tinguish between theseterms. ‘ Dicht anlegen’ 
is translated ‘ lie close beside.’ 

On page 16 the author is made to say ‘all 
vertebrates,’ where the original says ‘ all lower 
vertebrates,’ and proceeds to make an important 
distinction between lower and higher verte- 
brates. 

We do not wish to enter upon the field of 
vexed neuronomy, but regret that the translator 
was not satisfied with ‘neurite’ or ‘ axis cyclin- 
der,’ as used by the author, and substitutes the 
less satisfactory ‘neuraxon,’ which Dr. Edinger 
did not use at all. ‘ Fundament’ for ‘Anlage’ 
is to us an unpleasant word, to say nothing of 
its ambiguous sound. ‘Proton’ is sufficiently 
well known. It seems strange that in an Eng- 
lish work we should need to puzzle over the 
terms of direction ‘up and down,’ ‘ back and 
forward,’ etc. Minor inaccuracies like ‘ man- 
tel’ for ‘ mantle’ in one place are probably slips 
in proof-reading. 

On the whole, then, while we congratulate 
ourselves on this addition to the resources of 
the teacher of neurology, we hope that a later 
edition may remove these causes for irritation 
to the instructed reader. C. L. HERRICK. 
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The Characters of Crystals, an Introduction to 
Physical Crystallography. By ALFRED J. 
Moses, E.M., Pu.D., Professor of Mineral- 
ogy, Columbia University, New York City. 
New York, D. Van Nostrand Company. 
1899. Pp. 211. 

This little volume contains the principles of 
modern crystallography and descriptions of the 
instruments and methods used in the determina- 
tion of the various physical characters of crys- 
tals. The advanced student in mineralogy and 
crystallography will find it of much assistance, 
because it presents in a concise form, omitting 
unnecessary detail, the subjects treated of in 
the larger foreign text-books on physical crys- 
tallography. 

The contents are divided into three parts, 
the first dealing with the geometrical charac- 
ters of crystals. In the classification of the 
thirty-two types of crystals the author has fol- 
lowed Professor Groth, and has wisely retained 
the same descriptive names for the classes and 
forms. The common methods of measuring 
crystals are well described, but a more com- 
plete description of the use of the two-circle 
goniometer would have been better, since this 
instrument will undoubtedly be used in the 
future by the advanced worker more than the 
ordinary goniometer ; also in the chapter on 
crystal projection no mention is made of the 
gnomonic projection, the value of which Pro- 
fessor Goldschmidt has so well demonstrated. 
This projection possesses so many advantages 
over Miller’s that it, in connection with the use 
of the two-circle goniometer, should be under- 
stood by every mineralogist. 

An excellent course in optical crystallography 
is given in the second part of the book. The 
causes of the various optical phenomena and 
the latest methods for the determination of the 
optical characters of crystals are explained 
briefly, yet clearly enough for the student to 
readily understand this difficult subject. 

The third part treats of the general physical 
characters, such as the effects of heat, magnet- 
ism, electricity, ete., on erystals. The author 


appends a synopsis of an advanced course of 
crystallography as given at Columbia Univer- 
sity. The book is well illustrated by crystal- 
drawings and by cuts of instruments, and fre- 
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quent references to original articles are cited in 
the foot-margins. 

This is the first American text-book on purely 
physical crystallography, and, containing, as it 
does, the sum of what is at present known on 
the subject, it must commend itself to every 


student of the science. 
A. S. EAKLE. 
HARVARD UNIVERSITY. 


By GEorRGE W. EVANS, 
the English 
New York, 


Algebra for Schools. 
Instructor in Mathematics in 
High School, Boston, Mass. 
Henry Holt & Co. 1899. 

This book is a fresh treatment of the topics 
commonly found in algebras for schools. It is 
by no meansa mere compilation or reprint with 
slight alteration of texts now before the public. 
While, of course, it is not, nor pretends to be a 
contribution to knowledge, it is distinctly what 
the author has sought to make it, a real contribu- 
tion to the art of presenting knowledge to the 
beginner. Ordinary algebra is, in its elements 
at least, nothing but an extension and refine- 
ment of common sense applied to number. 
Consistently with this idea, the author’s arrange- 
ment of topics, as well as his method of attack 
—in both of which respects there is a notice- 
able departure from tradition—are well adapted 
‘to preserve the pupil from the besetting sin of 
conceiving algebraic operations as a species of 
legerdemain.’ An appeal is invariably made, 
in the first instance, to the reader’s practical 
sense. Theory is not slighted ; being approached 
through concrete examples, it is, however, 
rather produced than presented, and its correct- 
ness is not so much demonstrated as its reason- 
ableness is shown. As instances of this proce- 
dure may be cited the treatment of signs, 
imaginaries and exponents. In case of the 
latter two themes the spirit is particularly com- 
mendable. Among other specially praiseworthy 
features are the chapter on the abbreviation of 
rules by means of symbols; the prominence 
given to identities, together with the clear dis- 
tinction between the latter and equations of 
condition ; the geometric interpretation of the 
simplest equations ; the extended and accentu- 
ated treatment of factoring and of the quadratic 
equation ; the discussion of the notions of con- 
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stant, variable and limit, and the abundance 
and variety of exercises not copied from other 
works. An easily detectable slip in logic oc- 
curs on p. 105 in justifying steps (4) and (6) by 
reference to axiom A. The proper justification 
is that such equations are satisfied if either 
factor be equated to zero. 

An adequate characterization of the book is 
impossible in so short an account. ‘That it is 
immensely superior to the average of its rivals 
is obvious on comparison. It should be added 
that the book is written in excellent English, 
and is well printed and well bound. 

C. J. KEYSER, 

COLUMBIA UNIVERSITY. 


The Emotion of Joy. By GEORGE VAN NEss 
DEARBORN, A.M., M.D. New York, The 
Macmillan Company. 

This monograph opens with a rather extended 
vindication of parallelism, but the writer cannot 
keep to this point of view, e. g. pages 8, 13, 
14, 16. But at any rate parallelism at present 
is metaphysical, exact coincidence of external 
expression and internal emotion is yet to be 
shown experimentally, and, as assumption, it is 
obscurrantist in breaking up the universal 
causal nexus, which is the basis of science, and 
putting a bare dualism for rational coordina- 
tion. Of course the difficulty of experiment 
seems insurmountable, since the agent can only 
indicate to us the moment of his emotion by an 
expression. After outlining the general paral- 
lelistic doctrine of emotion, Mr. Dearborn pre- 
sents some experiments which are so hypothet- 
ical as to be only of the slightest value in 
revealing the opinions of fourteen persons as 
to how they would feel and act if given sums of 
money from ten to ten thousand dollars. Much 
the most interesting and valuable part of this 
paper is that which reports researches on the 
effects which pleasantness and unpleasantness 
have upon the involuntary muscular move- 
ments. Itis particularly interesting to notice 
that ‘‘the left hand appears much more sensi- 
tive to involuntary reaction than the right, and 
this was to be expected, perhaps, most of the 
subjects being right-handed and, therefore, with 
their right hand ‘ civilized,’ so to say, away from 
the original] biological habits of emotional con- 
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comitance.’’ Of course this is a wider field than 
mere joy as specific emotion, but inclusive of it. 
It may be surmised that the expansive move- 
ment for the pleasant and contrary for painful 
stimulus—which is reinforced by these experi- 
ments—is simplest biological reaction concerned 
with appropriation and rejection in feeding by 
primitive organisms. However, joy as specific 
emotion is later and must be studied more intro- 
spectively in its functional activity than Mr. 
Dearborn hasdone. In neurasthenia joy does 
not act, as I recall in my own case, once 
receiving news which normally would have 
brought great joy but left me quite listless at 


the time. 
HIRAM M. STANLEY. 
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SCIENTIFIC JOURNALS AND ARTICLES. 

THE June number of the Bulletin of the Ameri- 
can Mathematical Society contains a report of the 
April meeting of the Society, by the Secretary ; 
‘Surfaces of Revolution in the Theory of Lamé’s 
Products,’ by Dr. F. H. Safford; a review of 
‘Picard’s Algebraic Functions of Two Vari- 
ables,’ by Arthur Berry, M.A. ; ‘ Note on 
Page’s Ordinary Differential Equations,’ by 
Dr. L. E. Dickson; a review of ‘ Tannery’s 
Arithmetic, by Professor James Pierpont; 
‘ Notes,’ and ‘New Publications.’ The July 
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number of the Bulletin, which concludes volume 
5 of the new series, contains ‘The Asymptotic 
Lines of the Kummer Surface,’ by Dr. J. I. 
Hutchinson; ‘On a Definitive Property of the 
Covariant,’ by Mr. C. J. Keyser; ‘ The Known 
Finite Simple Groups,’ by Professor L. E. 
Dickson ; a review of ‘Schoenflies’s Geometry 
of Movement’ and of its French translation by 
Speckel, by Professor F. Morley; a review of 
the new edition of ‘ Weber’s Algebra,’ by Pro- 
fessor James Pierpont ; ‘Shorter Notices ;’ ‘On 
Elliptic Functions,’ by Professor James Pier- 
pont; ‘ Notes;’ ‘New Publications ;’ annual 
list of papers read before the Society and subse- 
quently published, and an elaborate index of 
the volume. 


THE June number of the Botanical Gazette 
opens with a morphological study of the com- 
mon May apple, Podophyllum peltatum, by Mr. 
Theo. Holm, illustrated by ten figures drawn 
from nature by the author. Mr. Holm dis- 
cusses the mode of germination, the distribu- 
tion, relation and arrangement of the leaves 
and buds. Some structural details of the mature 
plant are also given. The study shows clearly 
that Podophyllum is closely related in its habits 
and ecological peculiarities to a little natural 
group of plants: Diphylleia, Jeffersonia, Caulo- 
phyllum, Actza and Cimicifuga. He thinks it 
better to associate these plants than to separate 
them by the insignificant floral characters which 
have been used to put them into separate orders. 
Capt. John Donnell Smith continues his descrip- 
tion of new plants from Guatemala and other 
Central American republics. Mr. T. 8S. Bran- 
degee also describes a considerable number of 
new species of Western plants. Dr. C. O. 
Townsend discusses the effect of ether upon the 
germination of seeds andspores. He finds that 
a weak atmosphere of ether tends to hasten the 
time of germination, while a larger amount of 
ether retards or prevents it. Dr. A. P. Ander- 
son figures and describes a new Tilletia para- 
sitic upon the cultivated rice. Anappreciative 
biographical sketch of the late Dr. Alvin Went- 
worth Chapman is contributed by Dr. Charles 
Mohr, a long-time friend of Chapman. It is 
accompanied by a small but excellent portrait 
of Dr. Chapman. Professor F. A. Waugh dis- 
cusses the application of the name Prunus insi- 
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titia, concluding that Linneus meant by it 
Prunus domestica Damascena, while Gray ap- 
plied it to Prunus spinosa, and Walter to Prunus 
angustifolia, Walter H. Evans describes a new 
branch from Alaska. A fascicle of Book Re- 
views, Notes for Students, and News complete 
the number, which is the concluding one of 
Volume XXVII. 

At the annual meeting of the American Med- 
ical Association Dr. George M. Gould, of 
Philadelphia, proposed that the publication of 
the Index Medicus should be undertaken by the 
Association. He moved the following resolu- 
tion, which was referred to the Board of 
Trustees : 

WHEREAS, the suspension of the publication of the 
Index Medicus is a deplorable event, which will result 
in greatly increased labor on the part of medical men 
in their literary work, and seriously hindering the 
progress of medical science, practical as well as 
literary. 

Be it therefore Resolved, That the Executive Com- 
mittee of the American Medical Association appoint 
a committee of three members of the Association to 
take charge of the publication of the periodical, per- 
fect plans for the same and engage the service of an 
editor and of such editorial assistance as may be re- 
quired ; also to choose a publisher and to make con- 
tracts with him for the printing, distribution, ete., of 
the work all in such manner as to continue the high 
standards of accuracy and bibliographic usefulness so 
well established by the previous publishers. 

Resolved, That the Treasurer be instructed to pay 
all bills of such Committee in payment of necessary 
expenses of such editing and publication, providing 
that this outlay does not exceed annually $3,000. 

Dr. H. C. MULLER, of Utrecht, Holland, is 
preparing to publish an International Journal 
of Linguistics, which is to follow the lines of the 
International Zeitscrift fiir Sprachwissenschaft, 
which was discontinued after the death of its 
editor, Dr. Techmer, of Leipzig. 


DISCUSSION AND CORRESPONDENCE. 
THE U. 8. NAVAL OBSERVATORY. 


I HAVE been very much interested in the dis- 
cussions which have appeared in SCIENCE re- 
garding the Naval Observatory, but, so far as I 
can learn, certain points have been overlooked 
which ought to be brought out very plainly. 

In the first place, it was really intended by 
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those inembers of Congress who were influen- 
tial in having the institution established that it 
should be devoted chiefly to scientific work. 
The label of ‘ Depét of Charts and Instruments’ 
was added to it, and the plea of utility was em- 
ployed, because it was feared that the public 
would not support a scientific institution. For 
this reason, also, the institution was placed 
under the Navy Department, since the salaries 
of the professors and officers engaged in astro- 
nomical work would come from the pay of the 
Navy and would not appear under the Observa- 
tory appropriations. 

Though a number of eminent men have been 
in charge of the Naval Observatory, the chief 
criticism to be made regarding it would seem to 
me to be the lack of a continuous, well-defined 
policy. Our Navy has been built up at times 
and then been allowed to run down, and the line 
officers have had but little to do. At such 
times they want control of everything con- 
nected with the service, and the scientific work 
of the Observatory has had to go to the wall. 
This was the case for some years before the 
War of the Rebellion, and also about 1882. Of 
course, a number of the line officers who have 
been at the Observatory have been able men, 
who, with time enough given them, could learn 
anything or do anything. The reason why 
they did not do well in astronomical work 
usually was that it took them too far from the 
profession for which they had been trained. 

Logically, I think the Naval Observatory 
should be placed under scientific management 
and taken from the Navy, but, as affairs are 
really managed under our government, with a 
chance for the methods of the practical poli- 
tician, Iam not so sure. Several years ago an 
attempt was made to change the organization of 
the Observatory, and the Naval Committee of 
the House of Representatives gave a hearing 
to those interested in the matter. Judging 
from that hearing, several questions of this 
kind will have to be answered in the present 
discussion. 

If the work of the Naval Observatory is 
compared with that of other large observya- 
tories in this country, both as to quality and 
cost, has not the naval management been as 
good as any other in this country ? 
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Is the present movement being pushed for 
the benefit of any particular person? This 
question was asked at the hearing referred to 
by the Chairman of the Committee. 

Are there not already too many detached or- 
ganizations scattered throughout the depart- 
ments of the government in such a manner that 
their business affairs cannot be properly super- 
vised ? 

This objection might be met by saying that 
all the scientific work of the government should 
be brought together under one department, un- 
der proper supervision, and with committees in 
Congress to look after it. Indeed, it seems to 
me likely that Congress would pass some gen- 
eral measure of this kind rather than take up 
special legislation for the Observatory alone. 


A. HALL, JR. 
ANN ARBOR, June 30, 1899. 


CEREBRAL LIGHT AGAIN, 


IN 1897 Dr. Scripture contributed a note 
to SCIENCE (Scr. 6, p. 138, July 23) on what 
he calls ‘cerebral light.’ Soon afterward 
(Scr. 6, p. 257, Aug. 13) I tried to show that 
whether the phenomena described was of cere- 
bral origin or not the observations of Dr. 
Scripture did not prove it. I fear Dr. Scripture 
did not see my criticism. 

Now, again, Dr. Scripture brings forward 
(Scr. 9, p. 850, June 16, 1899) what he thinks 
demonstrative proof of cerebral origin. Ob- 
serving the cerebral figures in the early 
dawn, and looking at the window, he was able 
to see the figure in the frame of the window. 
** Now,’’ says he, ‘‘ placing the fingers of the 
two hands against the outer ends of the two eye- 
balls, I displaced them simultaneously in oppo- 
site directions. As aresult there appeared two 
images of the frame moving in opposite direc- 
tions. But the retinal figures seen in front of 
the frame remained single and did not move. 
Granting that there was no error in my observa- 
tions, I cannot imagine a more conclusive proof 
as to the cerebral nature of the light.’’ 

Now, I freely grant that there was no error in 
his observation, yet his conclusion does not 
follow. In proof of this it is only necessary to 
make the same experiment with any after- 
image, say that of the sun. I have just done 
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so. Jt behaves in exactly the same way as his 
cerebral figures. The reason isobvious. When 
we press on the sides of the eyeballs external 
images of objects move in the field of view be- 
cause their retinal images move on the retina. 
But retinal brands do not move on the retina 
and, therefore, their spatial representatives do 
not move in the field of view. I pointed this 
out in my previous criticism, and this is the 
reason I think that Professor Scripture did not 
see it. 

As to whether the phenomenon described, 
or, indeed, any after-image, is retinal or cere- 
bral I have nothing to say. Whether a change 
in a cerebral cell has its origin in a peripheral 
impression (retinal), or in the course of an optic 
fiber, or in the cell itself, it may be difficult to 
say. 

JosEPH LE CONTE. 

BERKELEY, CAL., June 28, 1899. 


POT-HOLE VS. REMOLINO. 


To THE EpITOR OF SCIENCE: The term 
‘pot-hole,’ so frequently applied, of late, to 
rounded cavities formed by riversin their rock- 
beds, is inelegant and grates harshly on people 
of sensitive temperament. I suggest, in place 
of it, the Spanish word remolino, which is the 
common designation in the Republic of Colom- 
bia, for phenomena of this order. 

OscaR H. HERSHEY. 

FREEPORT, ILL., June 19, 1899. 


ASTRONOMICAL NOTES. 
PROPER MOTION. 


A VALUABLE contribution to the list of stars 
with proper motions is made by Professor Por- 
ter, Director of the Cincinnati Observatory, in 
Publication No. 14 of that Observatory. This 
is in continuation of similar studies previously 
published, and contains the results of meridian- 
circle observations of 2,030 stars made between 
1893 and 1898, and a careful comparison with 
earlier observations. A large number of the 
stars have an appreciable proper motion. 


FUNDAMENTAL STAR CATALOGUE. 
THERE has recently been distributed Vol. 
VIII., Part II., of the publications of the Nau- 
tical Almanac Office, which contains Professor 
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Newcomb’s catalogue of 1,596 stars reduced to 
an absolute system by the methods explained to 
the Paris Conference in 1896. The Conference 
authorized the preparation of the catalogue asa 
provisional fundamental catalogue, and the Brit- 
ish and French Almanac Offices assisted in the 
calculations. The star places are given for 1875 
and 1900. The revised catalogue of 383 stars 
included in the American Ephemeris for 1900 is 
taken from this fundamental catalogue. 


PARALLAX OF THE ANDROMEDA NEBULA. 


BULLETIN No. 6 of the Yerkes Observatory 
records an attempt by Professor Barnard to ob- 
tain an appreciable parallax of this nebula from 
micrometric measurements with the 40-inch 
refractor. Two small stars were employed and 
a series was obtained in July and August, 1898, 
followed by a second series in November and 
December, 1898. The differences between the 
two series are no greater than would be ex- 
pected in such measures, and are contrary in 
sign to what would be required if the nebula is 
nearer than the stars. 


A HYPERBOLIC COMET ORBIT, 


THE number of hyperbolic comet orbits is so 
small, and their character, generally regarded, 
as so uncertain, that a genuine addition to the 
list is heartily welcomed. Mr. Aitken, of the 
Lick Observatory, has published in the Astro- 
nomische Nachrichten a definitive determination 
of the orbit of Comet 1896 III, discovered by 
Swift. A large number of observations were 
made at many observatories, which are dis- 
cussed with great care and impartiality. The 
weak point in the investigation is that the ob- 
servations extend over a period of but two 
months and four days, but the normal places 
are represented in a highly satisfactory manner 
by the hyperbolic elements. The residuals are 
very small in both right ascension and declina- 
tion and cannot be reduced by any variation in 
the computed eccentricity. 

WInsLow Upton. 

PROVIDENCE, R. I., July 7, 1899. 





RECENT PROGRESS IN THE EXAMINATION 
OF FOODS AND DRUGS. 

InN the modern investigations of foods and 

drugs it is beginning to be recognized, to some 
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extent at least, that it is the results of the la- 
bors of the scientific botanist and chemist which 
are being utilized, not only by the analyst, but 
also by the manufacturers of foods and drugs. 
New medicinal plants are being added from 
time to time to the materia medica ; new food- 
producing plants are being discovered; the 
various active and otherwise valuable consti- 
tuents of foods and drugs are being isolated 
and investigations made upon them ; in short, 
the plants and their manufactured products are 
being so extensively investigated that it is quite 
possible in many cases to distinguish the pure 
from the spurious, and it would appear that the 
time is at hand for the framing of national food 
and drug laws. In the following an attempt is 
made to indicate some of the recent develop- 
ments in the examination of foods and drugs. 


MEDICINAL PLANTS. 


AMONG the new economical plants from East 
Africa * may be mentioned Mascarenhasia elas- 
tica K. Schum. (N. O. Apocynacere), a tree 
which yields caoutchouc; Canarium Liebertia- 
num Engl. (N. O. Burseracez), the bark of 
which yields a resin that much resembles olib- 
anum; Erythrophleum guineense Don. (N. O. 
Leguminosz ), the bark of which contains Ery- 
throplein ; and Cordyla africana Lour, (N. O. 
Leguminosz), which yields an edible fruit. 

R. T. Baker describes + two new species of 
Eucalyptus: (1) E. dextropinea, the volatile oil 
(0.85 % ) of which consists largely of dextro- 
rotatory pinene, eucalyptol being absent: (2) 
E. levopinea, the volatile oil (0.85 %) being 
made up largely of levo-rotary pinene, but con- 
taining neither eudesmol nor eucalyptol. 

The Strychnos species of Africa have been ex- 
amined by E. Gilg,{ who divides them into two 
groups : (1) those with edible fruits: Strychnos 
unguacha A. Rich. (8S. innosa Del.), S. Quagua 
Gilg, S. cerasifera Gilg, S. Tonga Gilg, also 
two species related to the latter whose fruits 
are no doubt eaten, S. Welwitschii Gilg and S. 
cocculoides Baker. (2) Those with poisonous 
fruits; S. Icaja Baill., S. Kipapa Gilg, S. pun- 
gens Solered., possibly also S. spinosa Lam. and 

*Notizbl. d. Berl. Bot. Gart., 1899. 


TProc. Linn. Soc. N. 8. W., 1898. 
t Notizlb.. d. Berl. Gart., 1899, No. 177. 
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S. Dekindtiana Gilg. These species do not con- 
tain, according to Thoms, any of the alkaloids 
found in nux vomica, but contain a bitter prin- 
ciple, not alkaloidal in character. From speci- 
mens * collected by Mr. and Mrs. Phillips it ap- 
pears that the plant recognized by the Somalis 
as being the source of myrrh is that figured in 
Bentley and Trimen’s ‘ Medicinal Plants.’ 

David Hooper} records the fact that when 
Psychotria Ipecacuanha is grown in phosphatic 
manure in India it produces double the amount 
of root (by weight) than grown in ordinary soil. 

Unganda Aloes{ corresponds, according to 
W. A. H. Naylor and J.J. Bryant, approxi- 
mately to the characters and tests of Cape Aloes. 

It has been ascertained by J. Moir? that 
when Scabiosa succisa L. (N. O. Dipsaceze ) is 
chewed by cattle it causes violent inflamma- 
tion of the mouth and tongue. 

A. Davidson || records the fact that Solanum 
Xanti A Gray, a plant of California, and the 
leaves of the common cultivated fig produce 
eruptions on delicate skins when brought in 
contact therewith. The seeds‘ of an Euphor- 
biaceous tree, Omphalea megacarpa contain an oil 
which is mild and tasteless and which acts as a 
purgative producing its action in about 3 hours. 


MEDICINAL PRINCIPLES. 


A NEW alkaloid + has been discovered in stav- 
esacre ( Delphinium Staphisagria) by F. B. Ah- 
rens, which he calls Stapisagroin. It does not 
give any of the reactions for the alkaloids here- 
to-fore found in Delphinium. 

E. Kauder** finds in Anhalonium Lewinii, 
besides mescalin, anhalonidin and lophophorin 
two other bases, viz: Pellotin and Anhalomin. 

The Kampferid++ previously isolated by E. 
Jahns from the alcholic extract of galangal root 
has been further studied by Ciamician and Sil- 
ber. They describe it as occurring in shining 
yellow crystals (M. P. 227-229° C.), which are 
odorless and tasteless. 

* Pharm. Jour. ( London ), 1899, p. 295. 

t Ibid., p. 384. 

t Ibid., p. 296. 

2 Vet. Rec., 1899, p. 524. 

| Therap. Gaz. 1899, p. 86. 

" Ber. d. D. Chem. Ges., 1899, p. 1581. 

** Arch. d. Pharm., 1899, p. 3. 

tt Chem. Centralbl., 1899. p. 1041. 
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The coloring principle ( Scoparin ) of Spartium 
Scoparium L. has been examined by Perkin.* 
He believes it to be probably methoxy-vitexin 
and finds that when digested with hydriodic 
acid it yields, besides methyl-iodide, a new 
coloring principle (Scoparein) which differs 
from Scoparin in possessing marked tinctorial 
properties. 

The dried flowers of Datura alba from China 
have been examined by O. Hesse + and he finds 
them to contain 0.51% of hyoscine (C,;H,,NO,), 
0.03% of hyoscyamine and 0.01% of atropine. 
The hyoseyamine, while similar to that in Hy- 
oscyamus, is not identical with the Scopolamine 
of Schmidt. 

The active principle { in the root of Callian- 
dra grandiflora Benth., a leguminous shrub of 
Brazil and Mexico, appears to be, according to 
the researches of Duyk, a saponin, which he has 
called caliandrin. Internally it acts as an irri- 
tant and emetic. The poisonous principle 
(temulin) contained in the seeds of Darnel 
(Lolium temulentum) is ascribed by P. Guerin 7 
to the presence of a fungus. The mycelia of 
this fungus were also present in two other 
poisonous species of Lolium. 

Further investigations, by J. D. Fillipo, || upon 
the alkaloid in the bark of Tetranthera citrata 
show that it has probably the constitution 
C,,.H,,(OCH,),(OH),.NH, and that its action is 
similar to, but less toxic than, strychnine. 

A crystalline principle has been obtained from 
the fruits of Capsicum annuum by Micko * which 
he considers to be the active principle of Capsi- 
cum. The crystals are white; M. P. 6—3 
63.5°C. ; formula C,.H,,.NO;. According to H. 
Molisch,** in the transformation of indican into 
indigo-blue in Indibopera, oxygen appears indis- 
pensable, and a number of bacteria and fungi ac- 
company the reaction. 

HENRY KRAEMER. 


* Proc. Chem. Soc. 1899, p. 123. 
t Siidd. Apoth. Zeit., 1899, p. 2. 


t Bull. Comm., 27, 81; through Pharm. Jour., 
1899, p. 335. 

2 Morot’s Jour. de Bot., 1898, p. 230; through 
Ibid., p. 251. 


| Arch. d. Pharm., 1899, p. 601. 

" Zeitschr. f. Nahr. u. Genuss., 1898, No. 5. 

** Sitz. k. Akad. Wiss. Wien. ; through Pharm. 
Jour., 1899, p. 251. 








JuLy 14, 1899.] 


THE DECENNIAL OF CLARK UNIVERSITY. 

CLARK University has celebrated its decen- 
nial in a manner worthy of a university devoted 
to the advancement of science. The lectures, of 
which we may be able to publish abstracts later, 
were as follows: Professor Ludwig Boltzmann, 
of the University of Vienna, on the ‘ Principles 
and Fundamental Equations of Mechanics’ ; 
Professor Picard, of the University of Paris, on 
‘Differential Equations’ and on ‘ Analytical 
Functions’; Professor Angelo Mosso, of the 
University of Turin, on ‘The Relation between 
Muscular Exercise and the Development of 
Mental Power’ and on ‘ Bodily Disturbances 
accompanying the Emotions ;’ Professor Santi- 
ago Ramon y Cajal, of the University of Madrid, 
on the ‘Structure of the Visual Cortex of the 
Human Brain,’ and Professor August Forel, of 
Zurich, on ‘Hypnotism’ and on ‘ Arts.’ 

There was a large number of American men 
of science in attendance at the lectures. The 
mathematicians and physicists included Pro- 
fessors A. A. Michelson, E. W. Morley, E. H. 
Hall, Maxime Bocher, E. B. Fine, W. F. Magie, 
M. I. Pupin and Mr. C. 8. Pierce. Among 
physiologists, psychologists and neurologists 
present were Professors H. P. Bowditch, C. 8. 
Minot, William James, Josiah Royce, Hugo 
Miinsterberg, J. Mark Baldwin, J. McKeen 
Cattell, W. L. Bryan, M. W. Calkins, A. H. 
Daniels, W. O. Atwater, Wm. A. Locy and Drs. 
G. H. Parker and Ira Van Gieson. 





PROFESSOR BEECHER’S GIFT TO YALE 
UNIVERSITY. 

THE President of Yale University announces 
in his annual report an exceedingly valuable 
gift to the University, received on the 19th of 
June, from Professor Beecher, a description of 
which is contained in the following letter ad- 
dressed by him to the Corporation : 


To the Corporation of Yale University : 

In grateful recognition of the honors and favors 
conferred vpon me during my connection with the 
University, I herewith beg to offer unconditionally, 
as a gift to the Peabody Museum, my entire scientific 
collections. 

These collections were made previous to my com- 
ing to New Haven, and represent the results of 
twenty years’ labor. They were collected wholly by 
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me in the field and at my own expense, and comprise 
upwards of one hundred thousand specimens, mostly 
of invertebrate fossils. 

The collections represent : 

1. The fauna of the Upper Devonian and Lower 
Carboniferous in Pennsylvania. 

2. The fauna of the Middle Devonian of western 
New York. 

3. The fauna of the Lower Devonian of central and 
eastern New York. 

4. A small series from other geological horizons. 

5. About five hundred type specimens, which have 
been illustrated and described in the volumes of the 
Paleontology of New York, in the Geological Survey 
of Pennsylvania and in various scientific periodicals. 

The ground covered by these collections is now al- 
most wholly unrepresented in the Museum, and the 
number of types of fossil invertebrates is far greater 
than at present belonging tothe Museum. There 
are hundreds of specimens unique for their perfect 
condition of preservation and for their careful prep- 
aration to show delicate structural details. No other 
single collection in America isso rich in series show- 
ing the life histories of species from the embryonic to 
the adult state. : 

I have the honor to be 
Very respectfully yours, 
CHARLES EMERSON BEECHER. 


PROPOSED INSCRIPTIONS FOR THE STATUE 
OF DARWIN. 

THE London Academy has asked for an in- 
scription of not more than forty words suitable 
to be engraved on the statue of Charles Darwin 
recently erected. Of those received they re- 
gard the following, composed by Mr, Edwin 
Cardross, 22 Seymour street, Portman square, 
W., asthe best: 

‘* Charles Darwin, the great naturalist, memorable 
for his demonstration of the law of evolution in or- 
ganic life, achieved by scientific imagination, untir- 
ing observation, comparison and research ; also for a 
blameless life, characterized by the modesty, ‘the 
angelic patience of genius.’ ”’ 

Other proposed inscriptions were : 

‘In memory of Charles Darwin, theorist, phiioso- 
pher, psychologist. A studentof Nature, he searched 
for the truth, endeavoring to understand the begin- 
ning of all things, thus to make clearer the mysteries 
of Nature, the revelation of which was his ambition.’’ 

[G. W., Hull. ] 

‘To the memory of Charles Darwin, whose extra- 

ordinary abilities and indefatigable energies, ordered 
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by steadfast honesty of purpose and inherent modesty, 
combined to make him the greatest scientist of the 
age, the first exponent of the theory of human evolu- 
tion.”’ [J. D. Q., Shrewsbury. ] 

‘*Charles Darwin, whose patient and acute observa- 
tion compelled Nature to reveal her great secret, the 
origin of species. 

‘He never turned one inch out of his course to gain 
fame.’’’ [W. E. T., Caterham. ] 

‘‘Charles Darwin, on patient experiment and 
observation, founded a theory of evolution, which, in 
explaining the successive appearance of more complex 
forms of life in the world’s history, has furnished a 
basis and example for all modern scientific investiga- 
tion.”’ [J. D. A., Ealing. ] 

The men of letters who have, it may be as- 
sumed, written the above do not appear to ap- 
preciate very fully Darwin’s work. Can any of 
the readers of SCIENCE suggest a better inscrip- 
tion ? 

SCIENTIFIC NOTES AND NEWS. 

PRESIDENT SCHURMAN, of the Commission to 
the Philippines, is returning to America, in ac- 
cordance with his original plans, and will 
arrive in August. Professor Worcester will for 
the present remain at Manila. 


Dr. G. AGAMENNONE has been appointed 
Director of the Geodynamic Observatory of 
Rocea di Papa, near Rome, as successor to the 
late Professor M. 8S. de Rossi. 


THE various field-parties in connection with 
the Geological Survey of Canada comprise the 
following staff, viz.: Mr. R. G. McConnell, Yu- 
kon Territory, Gold Mining District; Mr. R. 
W. Brock, Rossland Mining District and West 
Kootenay; Mr. J. McEvoy, East Kootenay 
Mining District ; Ontario Gold Fields, Mr. Wm. 
McInnes ; Ottawa Valley Mining District, Dr. 
R. W. Ells; Manitoba, Mr. D. B. Dowling; 


Great Slave Lake, Dr. Robert Bell; Nova 
Scotia Coal Mining Districts, Mr. Hugh 
Fletcher; Gold Mining Districts of Nova 


Scotia, Mr. E. R. Faribault. 


Henry B. KUMMEL, PH.D., who has been 
assistant professor of physiography at Lewis 
Institute, Chicago, since the foundation of the 
Institute, has recently been appointed Assistant 
State Geologist of New Jersey. Dr. Kimmel 
has been an Assistant on the Survey for sev- 
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eral years, and for the last four years has de- 
voted his attention to a study of the Triassic of 
New Jersey, on which he has already pub- 
lished several papers. 


AT a special meeting of the court of Victoria 
University at Owens College, Manchester, on 
June 22d, the honorary degree of Doctor of 
Science was conferred on Dr. J. Clifford Allbutt, 
F. R. 8., Regius professor of medicine at Cam- 
bridge University, and on Dr. H. E. Schunck, 
F. R. S., the author of numerous papers on the 
chemistry of organic coloring matter. 


Sirk WILLIAM TURNER THISELTON-DYER has 
been elected to an honorary studentship at 
at Christ Church College, Oxford. 


THE University of Dublin has conferred the 
degree of Doctor of Science on Professor A.R, 
Forsyth, Sadlerian professor of pure mathe- 
matics in Cambridge University. 

Mr. JOHN R. SWANTON, of Columbia Uni- 
versity, is visiting the Teton Indians of South 
Dakota, in order to carry on linguistic researches 
among this tribe. 


PROFESSOR MARK W. HARRINGTON, of the 
Weather Bureau, who has recently been assigned 
to stations in the West Indies, has resigned. 


WE regret to record the death, on July 2d, 
of Sir William Henry Flower. Sir William 
Flower was born at Stratford-on-Avon in 1831, 
and was educated at University College, Lon- 
don. He served as assistant surgeon during 
the Crimean War, and later was for two years 
assistant surgeon in the Middlesex Hospital. 
He then became conservator of the Museum of 
the Royal College of Surgeons, and in 1870 he 
was elected Hunterian professor of anatomy. 
This chair he held until 1884, when he became 
Director of the British Museum of Natural His- 
tory. He resigned the directorship in 1898 on 
account of ill health. His contributions to 
science are numerous and important; chief 
among these are the ‘Introduction to the 
Osteology of Mammalia,’ the third edition of 
which appeared in 1885; ‘ Introduction to the 
Study of Mammals, Living and Extinct’ (1891); 
‘The Horse, a Study of Natural History’ 
(1892) ; and ‘ Essays on Museums’ (1898). Sir 
William Flower was a Past President of the 
British Association for the Advancement of 
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Science (1889) and of the Anthropological In- 
stitute (1883-85), and was at the time of his 
death President of the Zoological Society of 
London. He was a Knight of the Prussian 
order ‘ Pour le mérite,’ a correspondent of the 
Institute of France, and held honorary degrees 
from a number of learned institutions. 


We learn from Nature that news has been 
received of the death of Mr. John Whitehead 
while on a scientific mission in the Island of 
Hainan. Mr. Whitehead left England in the 
autumn of last year for the purpose of explor- 
ing the less known islands of the Philippine 
group and obtaining a collection of their fauna 
for the British Museum (Natural History). 


Tue death is announced of Sir Alexander 
Armstrong, F.R.S., the discoverer of the North- 
west Passage. Sir Alexander spent five succes- 
sive years in the Arctic regions in the search 
for Sir John Franklin. From 1869 to 1880 he 
was Director-General of the Medical Department 
of the British Museum. He was the author of 
‘A Personal Narrative of the Discovery of the 
Northwest Passage,’ and ‘ Observations on 
Naval Hygiene.’ 

Mr. HENRY WOLLASTON BLAKE, a well known 
engineer, died on June 28th. Mr. Blake had 
been Fellow of the Royal Society for fifty-five 
years. He was an original member of the In- 
stitution of Civil Engineers, of the Institution 
of Mechanical Engineers, and of the British As- 
sociation, 

WE also regret to record the death of Lieu- 
tenant Charles William Baillie, Superintendent 
of the Marine Department of the Meteorological 
Office of Great Britain, and of Dr. Hugo Weidel, 
professor of chemistry in the University of 
Vienna, 

PROFESSOR WILLIAM LIBBEY, of Princeton 
University, has gone to Sidney, Nova Scotia, 
whence he will embark on about the 20th in- 
stant on the steam whaler Diana, of the Peary 
relief expedition, for Inglefield Gulf. Professor 
Libbey is accompanied by Dr. A. E. Ortmann, 
of Princeton University. Among other scien- 
tific work they intend to carry on deep-sea 
dredging. 

Dr. Ropert StTein, of the United States 
Geological Survey, accompanied by Dr. Leo- 
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pold Kann, has also arranged to embark with 
the expedition, leaving Sidney, Nova Scotia, 
about July 20th, for exploration in Ellesmere 
Land. They plan to spend the autumn in sur- 
veying and collecting along the coast, and to 
winter on the island. 


DURING the present year field work of the 
Jesup North Pacific expedition of the Ameri- 
can Museum of Natural History is being car- 
ried on in the State of Washington, in British 
Columbia and in southeastern Siberia. It is 
expected that Dr. Berthold Laufer will bring 
his researches on the Island of Saghalin and on 
the Amoor river to a close during the autumn 
of the present year. Mr. Harlan I. Smith is 
conducting an archeological investigation of 
the shell heaps of Puget Sound, and will, later 
on, continue his work in southern British Co- 
lumbia. Mr. James Teit is carrying on ethno- 
logical researches among the Lillovet Indians. 


THE Anthropological Department of the 
American Museum of Natural History has sent 
out two investigators to conduct researches 
among the Indian tribes of the West. Mr. 
Roland B. Dixon, assistant in anthropology 
at Harvard University, is visiting the Con. 
cow tribe of California, and Mr. Alfred L. 
Kroeber, fellow in anthropology at Columbia 
University, is visiting the Cheyenne and Ara- 
pahoe Reservation. 

THE Belgian Academy of Sciences an- 
nounces the subjects of its prizes for the year 
1900. Five are set in the physical sciences and 
five in the natural sciences, for each of which 
a gold medal of the value of 600 frs. is offered. 
The papers must be received not later than the Ist 
of August, 1900, and must be written in French 
or in Dutch. Further details may be obtained 
from the Secretary of the Academy, Brussels. 


THE Science Club medal of the University of 
Wisconsin for the year 1899 has been awarded 
to Mr. Carol Hambuechen, of Milwaukee, for a 
thesis entitled ‘An Experimental Study of the 
Corrosion of Iron under Various Conditions.’ 
It is the first award of this medal, which has 
been designed by Thomas Moring, of London, 
and is to be awarded annually to the member 
of the senior class who presents for his thesis 
the best original investigation. 
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THE Anatomical Society of Great Britain and 
Ireland met at Cambridge on July 8th. 


We learn from the British Medical Journal 
that on June 27th, in the presence of a number 
of eminent official, academic and scientific 
men, Virchow formally opened the new patho- 
logical museum which bears his name and has 
been built under his superintendence. It has 
cost about 560,000 Marks, and contains a collec- 
tion of more than 20,000 specimens, collected 
almost wholly by Professor Virchow himself, 
and representing the history of pathology dur- 
ing the past half century. Professor Virchow 
delivered a speech in which he pointed out that 
while foreign countries, especially England, 
had long preceded Germany in anatomical re- 
searches the Fatherland could now rival them 
on that ground. 


AT asitting of the Municipal Council of Paris, 
M. Bertillon has been dismissed from his posi- 
tion as Chief of the Indentification Service at the 
Perfecture of Police, owing to his report in 
1894 on specimens of Dreyfus’s hand writing, 
submitted to him for comparison with the bor- 
dereau by the Minister of War. M. Gobert, 
expert of the Bank of France, who was first 
appointed to examine the matter, reported that 
the bordereau might well have been written 
by another person than the one suspected. M. 
Bertillon’s report ran as follows: ‘‘If one sets 
aside the hypothesis of a document very care- 
fully forged, it clearly appears that one and 
the same person wrote the letter (i. e., the bor- 
dereau) and the pieces communicated for com- 
parison.”’ 


JUDGE COLT, of the United States Circuit 
Court, in Boston, has reversed the decision of 
the Board of Appraisers, which held that sur- 
gical instruments imported to this country were 
dutiable. He holds that the instruments are 
not dutiable, being ‘scientific instruments’ 
within the meaning of the law. 


UNIVERSITY AND EDUCATIONAL NEWS. 

THE British Medical Journal states that at the 
special meeting of the Senate of the University 
of London summoned for June 28th a long 
discussion took place upon a motion submitted 


SCIENCE. 





[N. S. Von. X. No. 237, 


by the Chancellor (Lord Kimberley) accepting 
the proposals of the government to transfer 
the University from Burlington Gardens to the 
Imperial Institute. The meeting was an un- 
usually large one, and sat for two hours, but 
finally adjourned without coming to a decision. 
It is understood that great reluctance was ex- 
pressed to surrendering the present buildings, 
but that the majority favored the acquisition of 
some portion of the Institute buildings to meet 
the demands of increased accommodation for 
teaching and laboratory work, such as must 
speedily follow the passing into law of the 
statutes framed by the Royal Commission. 


AT the University of Wisconsin Dr. W. H. 
Hobbs, assistant professor of mineralogy and 
petrology, has been promoted to a full profes- 
sorship, and Robert W. Wood, instructor in 
physics, to be an assistant professor. 


PROFESSOR RUSH RHEEs, of Newton Theolog- 
ical Seminary, has been elected President of the 
University of Rochester. He will assume office 
in July, 1900, which will be the fiftieth anni- 
versary of the founding of the institution. 


Or the eight fellowships given annually by 
the University of Virginia, two have been 
awarded in the sciences as follows : Mathematics, 
T. G. Johnson ; Agriculture, W. F. Maret. The 
fellowships are of the value of $300 a year, and 
each fellow is expected to teach one hour daily 
in the University and to devote the remainder 
of his time to advanced study and research. 


Proressor E. A. SCHAEFER, F.R.S., for fif- 
teen years Jodrell professor of physiology in 
University College, London, has been elected 
to the chair of physiology in the University of 
Edinburgh. 


AT a meeting of the Council of University 
College, London, held on Saturday, June 17th, 
Professor Montelius was appointed Yates lec- 
turer in archzology for the year 1900. 


Dr. SCHENCK, docent in physiology in the 
University at Wirzburg, Dr. Martin, docent in 
anthropology in the University of Zurich, and 
Dr. Blaschke, honorary docent in mathematics in 
the Technical Institute of Vienna, have been 
promoted to assistant professorships. 





